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Oxidation of Monodomain Magnetic Grains 


[ Current 
Science 


curves could be due to oxidation and/or grain 
growth. 

In Fig. 2, curves depicting the changes tak¬ 
ing place in on repeated heat -treatments 
are given. 



Fig. 2. Heating and cooling Jg curves after different 
heat treatments. 1 and 2 are first heating and cooling 
curves respectively. 3 and 4 are cooling curves on heating 
the specimen at 700® C. for ten minutes and one hour 
respectively. 

Figure 3 shows high field hysteresis loops of 
the specimen at 25° C. and — 190° C. in its vir¬ 
gin state and after different heat treatments. 
It is very interesting to note that for the virgin 
specimen the coercive force (H^) increases 
considerably at — 190° C. and also the M^/Mg 
value approaches, the theoretical'^^-^ value of 
0-83 which is again chairacteristic of a random 
distribution of monodomain grains with, a domi¬ 
nant positive magnetocrystalline anisotropy. It 
is well known that for magnetite^^ as well as 
for titanomagnetite/- the crystalline anisotropy 
constant becomes positive and attains a large 
value at low temperatures. Thus, it is con¬ 
clusively proved that the specimen 243 con¬ 
tains monodomain grains, though it would be 
difficult to decipher whether they are of pure 
magnetite or some titanomagnetite. In any 
case, on heating, the titanium is bound to evolve* 
and the resulting magnetite may get oxidized. 

After the first heating and cooling J, in¬ 
creased (curve 2, Fig. 2). At this stage, 
also is considerably large (Fig. 3 b I) and the 
remanence ratio is fairly close to 0*5. But it 
is important to note that there is very little 


change, in the hysteresis loop (Fig. 3 b II) at 
-- 190° C. The loop at 25° C. is that of mono- 
domain grains with uniaxial anisotropy, but the 
low temperature loop implies that there is no 
dominance of magneto-crystalline anisotropy. 
Such behaviour is typical of maghemite as was 
reported by earlier investigators.'^*^ In fact, the 
hysteresis loops of the specimen at this stage 
are very similar to those of aboui 1 m. length 
of haK inch wide modern magnetic recording 
tape which contains monodomain needles of 
maghemite. 

The hysteresis loops obtained for the speci¬ 
men after baking for one hour at 700° C. are 
shown in Figs. 3 cl and c II. The is 
reduced considerably and there is a very small 
difference between the loops at 25° C. and 
— 190° C. Also, the loop at 25° C. shows a little 
constriction. The reduction in intensity may be 
“due to most of the meghemite of the earlier 
stage changing into hematite. 

It is very difficult to explain completely thei 
hysteresis behaviour of the baked specimen as> 
it may contain all the three iron oxides with 
possible lattice strains in them due to incom¬ 
plete oxidation. 

it should alslo be noted that for all the above 
stages, the Curie temperatures (T^) as obtain¬ 
ed from (T) curves (Fig. 2) are between 500 
and 600° C. which may imply impurities in, 
the oxides. 

Discussion 

It has been pointed outi that drastic changes! 
in magnetic properties occur on heat treatment 
of fine grained and some altered basalts. Most 
of such rocks contain monodomain grains, as. 
could be deciphered by hysteresis studies. Also, 
taking the temperature at which a suscepti¬ 
bility peak occurs as the blocking temperature 
(Tjj) and assuming the composition of the 
grains, their size could be calculated using the 
relation derived by Neel.'^*^ Assuming that the 
grains in 243 have uniaxial anisotropy and 
of 250° C., they will have a radius of about 
85 A if pure magnetite and somewhat smaller 
if titanomagnetite. For the same T^, maghe¬ 
mite grains may be about 100 A in radius. It 
should be mentioned here that different theo¬ 
ries give different values for the critical grain 
seizes and the one given by Nagata’*'* has been 
used here. 

In the virgin state the grains in 243 must 
be magnetite or titanomagnetite, but not ineg- 
hemite as magneto-crystalline anisotropy 
dominates the hysteresis at low temperatures. 
The shift in T^ from ^50° C, to 550° C. (Fig, 1 a) 
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on first heatii-ig- and cooling implies definite 2. The monodomain magnetic material in 
grain growth apart from other chemical changes, any basalt can often be identified by hysteresis 
It is certain that oxidation’'^ of monodomain studies at different temperatures, 
magnetite grains gives monodomain maghe¬ 
mite. The hysteresis study of this\ stage Acknowledgement 

(Fig. 3 b I and b II) reveals predominantly We thank Professor D. Lai for his kind 
monodomain grains which are very likely to be interest and encouragement throughout this 

maghemite. The radius, of the grains at this work. 



a]I(-190''C) 


bn(-l90''C) 


cIK-lSO^'C) 


FTG. 3. High field hysteresis loops of the specimen after repeated heating and cooling; al all— 
vjrgm specimen, ^ 1, ^ II~~-atter heating for ten minutes at 700® C,; r I, c II— after heating for one hour at 
700 Cr Scale A-axis, one s.d- = 62-5 oe for a I, all dl and b II and lOO oe for c I and d: TI. Y-axis 
one s.d. =0-42 emu for a I and a II, 1 *37 emu for b I and b II and 0*61 emu for c I and c II. 


stage should be of the order of 120 A as com- 
rjulecl from the shifted T,^. It is possible that 
larger monodomain grains might have been 
formed, but it is difficult to decipher this be¬ 
cause of the proximity of T,, to T^,. 

The above studies! clcaidy indicate that it isi 
difficult to determine the intrinsic Curie tem- 
P'crature of any magnetic material in the form 
of monodomain grains occurring in rocks, as 
heating would produce changes due to oxida¬ 
tion and grain growth. The few observations- 
of nearly reversible k(T) curves of bas'alts 
would have to be explained as due to little 
oxidation and negligible grain growth owing to- 
some special environment of the original mag¬ 
netic grains. 

Conclusions 

I. The drastic changes occurring in the 
magnetic properties of basalts on heating can 
be accounted by oxidation of monodomain 
grains and their growth. 
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hybridization in modern roses 

PUSHPA LATA 

National Botanic Gardens, Lucknow, India 
Abstract 

Dialiei crosses among six strongly fragrant hybrid tea varieties of garden roses possessing 
flowers of pink and crimson colours revealed that these tetrapioid varieties are mainly self¬ 
incompatible type. A good amount of seed set was observed in all inter-varietal crosses excepting 
in Gruss an Coburg which was highly female sterile. Stratiflcation of seeds before sowing in 
Oaober greatly facilitated germination and better establishment of plants thus making them 
more suited to stand against the prevailing high temperature during summers. The inheritance 


of fragrance did not follow a definite pattern 
effect of many, genes; therefore, considerable 
was noticed in some of the hybrid flowers. The 

Introduction' 

RESENT-DAY garden varieties of roses, 
possess: a highly heterozygous combination 
of characters on account of the role played by 
hybridization, mutation and a long selectional 
history. Maximum number of varieties with 
most of desirable character combinations are 
available in hybrid tea roses, but still a quest 
for perfection goes on among the breeders (Pal, 
1966; Klimenko, 1969), Detection of strongly- 
scented seedlings from a cross between poorly- 
scented parents (Kordes, 1955 ; Klimenko, 
1969) and vice versa, accompanied with a varia¬ 
tion in quality of fragrance has drawn the 
attention of many rose breeders from a very 
long period but the nature and inheritance of 
this character has not yet been understood. 
Most of the cultivated roses show a marked 
decline in pollen fertility on account of exten¬ 
sive structural hybrid!ty (Shahare and Shastry, 
1963) operating at pollen meiosis which makes 
the material more difficult for hybridization 
experiments. The present investigations were 
conducted with the .aim to study the extent of 
self-incompatibility, intervarietal crossability, 
pollen and seed sterility and inheritance of 
colour and fragrance in hybrid flowei's. 

Materials and Methods 
Six strongly scented H.T. varieties, namely, 
Aroma, Charles Mallerin, Crimson Glory, 
Edward Mawdey, Gruss an Coburg and Had¬ 
ley were selected owing to their good fruit set¬ 
ting habit. A preliminary survey on their 
pollen fertility and male meiosis. was made to 
further facilitate the breeding programme. The 
anthers were fixed in Carnoy’s fluid for cyto- 
logical observations and later transferred to 
acetic alcohol (1:3), previously mordanted 
with iron. Observations on pollen stainability 
and meiosis were made with the help of aceto 


as its expression is governed by the ultimate 
decrease or increase in intensity of fragrance 
pink flower colour dominated over the crimson. 

carmine slain. Shrivelled, unstained and empty 
grains were considered as sterile. For hybrid¬ 
ization, flower-buds were emasculated on the 
previous evening before anthesis and. equal 
number of these were bagged for pollen. Pollen 
was applied over stigmatic heads the next day 
which were again bagged. Bags were removed 
after the stigmatic heads had turned brown or 
black and thus completely lost their recepti¬ 
vity. Fully ripe rose hips were collected 
approximately 4 to 6 months after pollination. 

Freshly-harvested fruits were kept in a re¬ 
frigerator at 8 to 10“ C. for 150 days. Seeds 
were sown in two lots in sterilized soil after 
applying Agroron G N powder over their sur¬ 
face. The first lot of seeds was sown in the 
last week of October (1967) and the other in 
the first week of January (1968). Observations 
were made on seed germination, growth of 
iccdling, date of flowering and type of flower 
produced. 

OBSERVATION'S 

All the varieties included in the 
present experiment were tctraploids, (un¬ 
published data) and produced flowers of 
pink or crimson colour. The average pollen 
fertility in the varieties varied from 19 to 
36% during the winter season (Table' II). 

Fruit set was either absent on selflng or was 
occasional and poor as in Fladlcy and Aroma 
where only one cross in each was successful 
cut of 4 and 5 made, respectively. These .seeds 
did not germinate (Table I). In Charles Mal¬ 
lerin fruit set wa,s observed in three eases out 
of five; two seeds of which germinated 
(Table I). One seedling of Charles Mallerin 
was successfully raised which produced flowers 
cf parental colour and fragrance Ixit they were 
smaller in diameter and consisted of' fewer 
petals. 
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4 Hybridization in Modern Roses 

^ ^ood- fruit set was observed in all in any other cross of Gruss an Coburg. The 

crosses (Table I) excepting in fruit, set was 63*6% in Charles Mallerin and 
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imson Glory with Aroma. The 
£ixx Coburg showed exceptionally 
CS*7%) as eight crosses with 
- r*esultecl only five seeds' which 
geirminate. No fruit set was seen, 


Arcma. Highest percentage of fruit and seed 
set was recorded in Edward Mawley, i.c., 71-4% 
and 17*3% respectively. Hadley and Crimson 
Glory acquire intermediate position with regard 
to fruit set (Table II). 


Table II 


Hybridization in six strongly-scented H.T. roses 
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jjp:a.tible variety. 
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The number of seeds sown and germinated 
varied from variety to variety (Table I). The 
seeds sown in October showed better germina¬ 
tion as compared with those sown in January. 
The percentage of seed germination varied from 
12‘9% to 10*8% in Aroma, Crimson Glory and 
Hadley. One to few seeds from all the inter¬ 
varietal crosses excepting Charles Mallerin X’ 
Aroma, Charles Mallerin x Gruss an Coburg, 
Charles Mallerin x Hadley, Crimson Glory x 
Gruss an Coburg and Hadley X Edward Maw- 
ley have germinated (Table I). The seedlings 
gave rise to first bloom in a period of 160 to- 
176 days after germination of the seed. Fifty- 
eight seedlings of five varieties produced, 
flowers of pink and crimson colours as appa¬ 
rent from the tables. Mainly the plants which, 
resulted from seeds sown in January died 
after producing a bloom, whereas, those sown 
in October survived. Some of the casualties 
occurred on account of high temperature pre¬ 
vailing during summer, in the first year of 
growth. Seven hybrid seedlings comprising of 
15 plants and one selfed seedling are still 
growing well even after a period of nearly 
three years. 

Fragrance was present in all hybrid flowers- 
though there was a marked decline in its in¬ 
tensity in some of them, e.g., in Aroma x Crim¬ 
son Glory and Aroma x Edward Mawley. The 
pink flower colour of Gruss an Coburg domi¬ 
nated in crosses where this variety was used 
as the male parent (Table I). Two hybrid 
seedlings possessing intensely fragrant flowers 
are worth mentioning here, i.e., Aroma X Gruss 
an Coburg and Edward Mawley X Gruss an 
Coburg. The bud shape was excellent in the 
former and the flowers of latter developed dark 
pink colour on the outer petal surface. In the 
crosses where crimson flowered parents have 
participated, the parental colour was main¬ 
tained (Table I). Out of two hybrid seedlings 
of Charles Mallerin x Edward Mawley, one 
produced flowers of Edward Mawley colour and 
the other of Charles Mallerin colour the latter 
being darker in shade. 

Discussion 

These six varieties are mainly self¬ 
incompatible though in some of the self- 
ings, fruit set -was obvious but the seeds either 
did not germinate or failed to establish them¬ 
selves with the exception of a seedling in 
Charles Mallerin. The loss in vigour was appa¬ 
rent from the habit of this seedling which pro¬ 
duced flowers with reduced size and petal 
number. This feature may be accounted for in- 
breeding depression w^hich is usually apparent 


in some of the cross-pollinated plants. The 
existence of such depression has been empha¬ 
sized in roses by Wylie (1954) and Eva (1968). 
In general, fruit set with ihighcr number of 
seeds was recorded in inter-varietal crosses as 
compared to selfed. Similar reports have been 
made in certain crop plants also. 

Stratification of rose seeds before sowing as 
recommended by Semeniuk and Stewart (1964), 
has been helpful in enhancing seed germina¬ 
tion besides other environmental factors. The 
ceeds which were sown in October showed bet¬ 
ter germination and survival which may bc' 
censidered as a more suitable period fci rose 
seed sowing under Lucknow climatical condi¬ 
tions. Low percentage of seed germinatiem was 
due to delayed sowing of the second lot. Seeds 
which germinated were indistiiiguisbahle froni 
the ones which did not as both appeared to be 
well developed before sowing. 

Excepting for Charles Mallerin, in general the 
vai'ieties which possessed higher amount of 
fertile pollen resulted in better fruit and seed 
set and subsequently seed germination. In the 
present experiment the inheritance of frag¬ 
rance followed the same pattern as thait report¬ 
ed by various rose breeders (Kordes, 1955 ; 
Gamble, 1957 ; and Klimenko, 1969). Since this 
character depends on the interaction at many 
genes, therefore, loss or gain in intensity of 
fragrance in hybrid flowers can easily be ex¬ 
pected. A detailed chemical analysis of quali¬ 
tative and quantitative characters oC rose oil 
cf parents and offsprings on per seedling basis 
will throw more light on nature and mode of 
inheritance of fragrance. The pink colour of 
Gruss an Coburg flowers have dominated over 
crimson colour of the other parent, as repre- 
aented by three kinds of intcr-varietal seed¬ 
lings. Such dominance has been reported in 
roses by Wylie (1954), Klimenko (1969) and 
others. 
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DEVELOPMENT OF MALE AND FEMALE GAMETOPHYTES IN 
PRINSEPIA UTILIS ROYLE 

MANOJ KUMAR SHARMA and H. S. NARAYANA 
Department of Botany, University of Rajasthan, Jaipur 


^HE Rosaceae are remarkably well repre- 
sented in India and are considerably im¬ 
portant not only for their temperate fruits but 
also for their interesting cytological and 
embryological abnormalities. Rutishauser 
(1939), Wanscher (1939), Hakansson (1946), 
Christen (1950), Eaton (1951), Liljefors (1953), 
HjelmqLiist (1956, 1957, 1959 b, 1962), and 

Sarfatti (1961) have studied the embryology 
ot some members of this family. The present 
account on the development of male and female 
gametophytesl of Prinsepia utilis which is col¬ 
lected from Ootacamund, South India, showsi 
departure from that of the other members of 
the Rosaceae in certain details. 

The microsporangial wall is four to five cells 
thick besides the epidermis (Fig. 1). The 
cndothecium enlarges and becomes fibrous. The 
two to three middle layers get compressed as 
the anther matures. ^ The tapetum is glandular 
and one to two cellsi thick. The tapetal celLs 
are two_ to three-nucleate and the nuclei are 
one- to many-nucleolate (Fig. 2). The micro- 
spore mother cells round off and undergo meio- 
si,s (Figs. 3-5). The cytokinesis is simultaneous 
resulting mostly in tetrahedral (Fig. 6), and 
rarely in decussate (Fig. 7) tetrads. The lat¬ 
ter type is not reported earlier in the family. 
The microspores, are liberated by the gelatiniza- 
lion of the mother cell-wall. The microspore 
is spherical with thick exine. The intine is 
thin all-round except at the region of one or 
two germ pores where it is thickened forming 
plugs (Fig. 8). The microspore divides to form 
a large vegetative cell and a small spherical 
generative' cell with its own thin layer of cyto¬ 
plasm (Fig. 9). Like other members of the 
family, the pollen grains are two-celled and 
trieolporate when shed. 

In the ovular primordium the hypodermal 
archesporium divides transversely to form an 
outer primary parietal cell and an inner mega- 
spore mother cell. The initials of the inner 
integument differentiate earlier than those of 
the outer. The nucellus elongates subsequently 
along with the growth in both the integuments 
and the enlargement of the megaspore mother 
cell, and curves at right angles to the funicle. 
A parietal tissue is formed by the division of 


both the primary parietal cell and the epider¬ 
mal cells of the nucellus similar to other in¬ 
vestigated members of the Rosaceae (Fig. 10). 
The inner integument is shorter than the outer 
which forms a collar around the nucellar tip 



Flos. 1~9. Fig. 1. Magnified view of ihe pjrtion of 
niicrosporangium at microspore mother cell stage, X 983. 
Fig. 2. A 2-nucleate tapetal cell, X 2.800. Figs. 3-5. 
Divisional stages in the formation of tetrads, X 2,800. 
Figs. 6~7. Tetrahedral and decussate tetrads. X 2,800. 
Fig. 8. Uninucleate microspore, x 2,^00 Fig. 9. 2- 
celled pollen grain, x 2,800. 

(Fig. 12). Thus, a micropyle is not formed 
unlike other members of the family with, the 
exception of North European Alchemilla 
(Hjelmquist, 1956), The megaspore mother cell. 
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divides meiotically to form, a linear tetrad 
(Fig. 11). The lowermost megaspore functions, 
while the upper three degenerate (Fig. 13). The 
degenerating remnants of the. megaspores 
persist up to the four-nucleate stage of 
the cmbryo-sac (Figs. 14, 15). The func- 



FIGS. lO-lfi {cd, obturator). Figs. 10-12. Mages in 
the development of anatropou.s ovule, 301). tig 13. 
Linear tttrad, x 570. Fig. 14. 2-nucleate emlnyo-sac 
with deaeaerating remnants of megasporrs, x 570. 
Fig 15. 4-nucleate embryo-sac with remnants of (legc,nt- 
rating megaspores, X 570. Fi». 16. Organistcl enibryo- 
sac, X 570. 

tional megaspore enlarges and its nucleus 
divides mitotically thrice to organize a two-, 
four- and eight-nucleate embryo-sac (Figs. 14- 
16). The development of the female gameto- 


phyte is of the Polygonum type (Maiheshwari, 
1950) . At the stage of mature embryo-sac, the 
nucellus curves completely bringing its tip close 
to the funicle and the ovule becomes anatro- 
pous (Fig. 12). The epidermal cells of the 
funicle proliferate and enlarge to form a mas¬ 
sive obturator which is reported earlier only 
in Sorbus (Liljefors, 1953), and Malus and 
Cotoneaster (Hjelmquist, 1957, 1962). The egg 
apparatus consists' of two pyriform or triangu¬ 
lar synergids with terminal filiform apparatus 
which is not reported earlier in other members 
of the Rosaceae, and a sac-like egg. The anti- 
podals are wedge-shaped diminishing basi- 
petally in size. The lower polar nucleous 
migrates to the micropylar end, pairs with its 
counterpart (Fig. 16) and remains! in this con¬ 
dition till fertilization unlike Alchemilla and 
Malus (Hjelmquist, 1956, 1957). The egg and 
the embryo-sac have plenty of starch grains as 
the reserve substance. The antipodals are 
ephemeral-. 

We are grateful to Professor B. Tiagi for 
encouragement. 
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LETTERS TO THE EDITOR 


CALIBRATION OF SAMPLE TUBE 
DEAD SPACE IN ADSORPTION 
EXPERIMENTS WITHOUT 
USING HELIUM 

In the determination of the surface area of 
solids by volumetric gas adsorption methods, 
one of the necessary steps is the calibration of 
the sample tube dead space (STD). The 
general practice is to use helium for this pur¬ 
pose. An ailternative method, using nitrogen or 
any other gas in the plaice of helium, has 
been worked out by Loebenstein.^ In this 
method, the geometric volume of the STD is 
determined at two different temperatures at 
which the gas is', not adsorbed. The methods 
described in this paper are, in principle, simi¬ 
lar to Loebenstein’s method, but lead to a 
higher accuracy. 

Figure 1 shows a part of a standard volumet¬ 
ric adsorption apparatus in which the volumes 
B and C form the sample tube dead space. A 
is the manometric dead space which is con¬ 
stant for the apparatus and can easily be 



l- iG. 1. v^'chematic of an adsorption apparatus. 


determined by the expansion of a known 
amount of a gas. C is immersed in a con¬ 
stant temperature bath during an adsorption 
run and B is exposed to' room temperature. 
The geometric volume of B and C can be 
determined by one of the following methods. 


(1) Let the absolute volumes of the dead 
)aces A, B and C be V^, V, and V, respec- 
vely Let the volumes of gas present in these 
xid ’ spaces at standard temperature and 
ressurc be ^yc (ntiO 

ispectively. A known quantity (V (ntp)) n a 
as, cay nitrogen, is taken in the dead spaces 


A, B and C. C is immersed successively in 
baths maintained at different temperatures and 
the corresponding pressures are noted. Then, 

_P(Va A V3) , P.Vc 
T„ T, ' T 

where P is the pressure in the system at the 
bath temperature T, T^ is the room tempera¬ 
ture, Pq and T,-, are the standard pressure and 
temperature. On rearranging Eqn. (1) we get, 

P V,^„, T,.Po ' PoV,xTr., T • 

V being constant, a plot of 1/P against 
1/T will be a straight line. From the slope 
and the intercept, and (V^ calcu-“ 

lated. 

This method requires that the room tem¬ 
perature T^ is constant. If there are fluctua¬ 
tions in T,, the accuracy of the method wiE 
be affected in two v/ays : (i) the value of 

(+ V,.) obtained from the intercept will be 
erroneous and (ii) the term corresponding to. 
the intercept in Eqn. (2) will not be constant, 
thus affecting the linearity of the straight line. 

(2) To minimise the errors arising out of 
fluctuations in T,, a different approach may 
be adopted. Let be the volume of the 
STD, and the volume of the gas occupying the 


dead space be . Now, at 

temperature, can be 

every bath 
calculated, 

since. 


^UC(NTr) ~ '^(NIT) (XTP)* 

(3) 

By recording T., and hence ^ 

can be calculated accurately. 

P„V„c,.-rn, _P-V„ : 

T„ T, ■ T • 

(4) 

Hence, 


V„c,Nr,., V„T„ , V,T„ 1 

P T,P„ ' P„ t • 

(5) 


A plot of L.H.S. of Eqn. (5) against 1/T 
will be a straight line, whose intercept and 
slope will give the values of and respec¬ 
tively. V„ being small, any variation in the 

term of Eqn. (5) arising out of the 

TfP 0 

fluctuations in T^ would be too small to 
affect the linearity of the plot. 

procedure 2 is applicable only to a constant 
volume adsorption system, but procedure 1 can 
be adapted for a system with an open limb 
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manometei'. For tiiis purpose, the total pres- 
siu'e in the dead space is held constant at every 
tumperature by suitably varying A 

plot of agains't 1/T will be a straight 

line. From the slope and intercept, and 
(V^-fV^.) are calculated. 

Vg and are the volumes of B and C. The 
quantity of gas. occupying these dead spaces is 
calculated by converting V,. and to NTP 
by employing the temperature and pressure at 
w^hich the adsorption experiment is conducted. 
If the temperatures at which the adsorption 
and dead space determinations are carried 
out, are very much different from each other, 
a correction may be applied to account for the 
contraction of glass. This correction, however, 
is small and is, normally, about 0-1% for every 
100' temperature difference. 

In order to check the reliability of the above 
methods, the dead space obtained from proce¬ 
dure 2 using nitrogen was compared with that 
obtained by the conventional method using 
helium at — 184° C. The temperatures used for 
the determination of the absolute dead space 
with nitrogen were 0°, 31*2°, 61-0°, 82*0° and 
210° C. Liquid paraffin heated in a well-regu¬ 
lated electrical furnace was used as the bath 
material. The volume (NTP) of the gas pre¬ 
sent in the dead space obtained by the two 
methods are plotted as a function of pressure 
in Fig. 2. It is seen from the figure that the 
agreement between the present method and 
that using helium is excellent. 



Fig. 2. A comparison of the calibiation of sample tube 
dead space by the procedure 2 and by emploving 
helium at-184" C, r j * 


In the method described by Loebenstein,' 
tiheoretically, two experimental points are suf- 
licient to calculate the absolute volumes of 
the dead spaces. However, to avoid experimen¬ 
tal errors, an average of several determinations 
would be needed. In the present method, it 
is simpler to get a set of pressure readings by 
varying the bath temperature and the straight 
line graph gives the best average value of the 
dead space. A set of constant temperature baths 
can also be obtained by using salts having well- 
defined transition temperatures. It is important 
to employ only such temperatures at which the 
gas id not adsorbed. Nitrogen can be used in 
a temperature range of 0-100° G. even in the 
case of samples with large surface areas such 
as silica gel, metal oxides, etc. On metal sur¬ 
faces, inert gases such as argon should be used. 

The authorsi are thankful to Prof. M. R. A. 
Raio for helpful discussions. One of the authors 
(S. G. T. B.) is grateful to the CSIR for the 
award of a Junior Research Fellowship. 

Dept, of Inorganic and S. G T. Bhat. 

Physical Chemistry, K. S. NARAYA^f, 

Indian Institute of Science, 

Bangalore-12, August 12, 1970. 
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VARIABLE ORDERS IN THE 

BROMINATION OF P-NITROPHENOL 

Bromination of aromatic substrates by mole¬ 
cular bromine in organic solvents often exhi¬ 
bits complex kinetics as evidenced by the vari¬ 
able orders in bromine. In acetic acid medium, 
the Veaction is generally second order in bro¬ 
mine and first order in substrate at high con¬ 
centrations of bromine. At low concentrations, 
the orders, are one in each. For the overall 
third order process, the mechanism involves the 
electrophilic attack of a molecule of bromine 
on a 1:1 complex of bromine and the sub¬ 
strate in the rate-determining s!tep.^ In the 
second order process, the complex undergoes 
electrophilic attack by the molecules of solvent 
due to the low concentration of bromine. This 
kinetic interpretation has been found to bei 
valid for substrates like anisole- and p-bromo- 
phenol.3 It was considered interesting to see 
whether the same mechanism would still hold 
good for a comparatively less reactive substrate 
like p-nitrophenol where the susceptibility to 
electrophilic attack is less. 

The kinetics of the bromination of p-nitro¬ 
phenol was^ followed by determining the 




Letters to the Editor 


11 


No, 1 1 

Jan. 3, 1971 J 

decrease in the concentration of bromine iodo- 
metricahy as a function of time. In order to 
avoid the influence o.f products formed in the 
course of the reaction, the orders were deter¬ 
mined from the initial rates. 

The overall order of the bromination of p- 
nitrophenol was three for equimolar concen¬ 
trations of the reactants over the concentration 
range O-SM to 0-018M. The stoichiometry of 
the reaction was one. The order in p-nitro- 
phenol determined by the isolation method-^ 
was! one at all concentrations. At a constant 
p-nitrophenol concentration of 0-2 M, the order 
in bromine was two over a concentration range 
0-018 M to 0-0085M. With, lower concentra¬ 
tions of bromine, the overall order became two 
and the order in bromine one. Curiously, the 
order in bromine decreased with an increase in 
the concentration of p-nitrophenol as well. For 
bromine concentrations ranging from 0-03M to 
0-005 M, the order decreased to 1-5 when the 
p-nitrophenol concentration was maintained 
between 0-3 M and 0-43 M. The order in bro¬ 
mine at still higher concentrations! of p-nitro¬ 
phenol could not be determined due to the 
limited solubility of the latter in acetic acid. 

The variable orders observed with respect to 
bromine in the different concentration ranges 
suggests the possibility of parallel reactions. 
The rate of disappearance of bromine may be 
represented as 

- ^ 

‘ ■ dt \'' 

ko [P-nitrophenol] [bromine] 

-h ks [P-nitrophenol] [bromine]- 

either one of the processes or both becoming 
important depending on the concentrations. In 
the higher concentration region of bromine 
where an overall third order is observed, a 
molecule of bromine plays the part of the 
electrophile. At low concentrations, the free 
bromine concentration may be too Small and 
the solvent molecule may itself act as the elec¬ 
trophile in the rate-determining step.-"^ At higher 
concentration of p-nitrophenol, the formation 
of the 1 : 1 complex with bromine may so 
reduce the effective concentration of free bro¬ 
mine enabling the simultaneous occurrence of 
the second and third order processes’. Under 
these conditions, on plotting rate/[ (p-nitro- 
phenol)] [(bromine)] against [bromine} a 
straight line with a positive intercept and slope 
was obtained confirming this, suggestion. This 
could explain the overall 1-5 order in bromine 
observed at high concentrations of p-nitro- 
phenoL However, this implies that the equili¬ 


brium constant for th^ formation of the 1 : 1 
complex is still negligible compared to unity. 
This point is being invesitigated at present. 

One of the authors (N. S.) is indebted to 
the CSIR for a Fellowship. 

Dept, of Chemistry, N. Sridhar. 

Indian Inst, of Technology, J. Rajaram. 
Madras-36, J. C. Kuriacose. 

July 24, 1970. 


1. Norman, R. O. C. and Taylor, R., “ Electrophilic 
Snhstiiiiiion in Benzenoid Compounds Elsvier, 
1965, p. 128. 

2- Gnanapragasam, N. S. and Yecldanapalli, L. M., 
J. Indian Ghent. Soc.^ 1959, 36, 745. 

3. Rajaram, J. and Kuriacose, J. C., Aiist. J. Client,^ 

1968, 21 , 3069. 

4. Gnanapragasam, N. S. and Yeddanapalli, L. M., 

/. Che??i. Sop., 1966. p.4934. 


CHEMICAL INVESTIGATION OF 
BISCHOFIA JAVANICA 

Bischofia javanica (Euphorbiaceae) Blume is a 
large ever-green tree found in sub-Himalayan 
forests, in Orissa, and on the west coast from 
Konkan to Nilgiris."' The juice of its leaves is 
a cure for sores'. ^ 

During the chemical investigation of the root 
of B. javanica, /J-arhyrin, ursolic acid, and 
^j-sitosterol have been identified in the non- 
saiponifiable part. 

The coarsely-powdered air-dried root (2 kg.) 
of B. javanica was exhaustively extracted with 
ethanol, filtered and the solvent was removed. 
The residue was soxhlated with petroleum 
ether (60-80°) and the petroleum ether evapo¬ 
rated to dryness. The material was hydrolysed 
with 15% methanolic potassium hydroxide 
solution and the non-saponifiable fraction, ob¬ 
tained in the usual manner was subjected to 
column chromatographic separation over alu¬ 
mina, from which three compounds could be 
isolated and identified. 

The compound A (450 mg.) eluted with petro¬ 
leum ether-benzene (1 : 2 ), was crystallised 
from a mixture of chloroform-methanol in the 
form of needles, m.p. 195-96°, (a)^^ -j- 84° 

(CHCL^) [Lit.-' m.p. of /3-amyrin, 199-200° 
(a)j^-j-89°]. With acetic anhydride and pyri¬ 
dine, it formed an acetate which on chromato¬ 
graphy over alumina, melted at 239-40°, (“)d + 
82° (CHCI 3 ). It was identified as /J-amyrin by 
mixed m.p. of its acetate with an authentic 
specimen of yj-amyrin acetate. 

The compound B (430 mg.) could not be 
crystallised. It gav^ all tests of triterpenoids 
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and formed' a monoethyl -ester with ethereal 
solution of diaizomethane, m.p. 168°, (a)^ + 

57°. (Found: C, 78-92; H, 10-87 calc for 
C, 79-15; H, 10-64%). Further, it 
was hydrolysed by refluxing with 20% alco¬ 
holic caustic potash for 6 hours on a steam- 
bath, cooled, diluted and acidified with dil. HCl, 
when a white mass was precipitated. It was 
extracted with ether, washed with water, dried 
and the ether evaporated to dryness. The resi¬ 
due was repeatedly crystallised from ethyl alco¬ 
hol £3 needles, m.p. 284-86°, + 62° 

(CHCl;^), 3,525 cm.-i (hydroxyl) 

1,716 cm.-(acid Cr=0), and 1,482 cm.'i 
(C-CH;.;). These properties indicated the sub¬ 
stance to be ursolic acid and the identity was 
confirmed by comparison with an authentic 
sample. 

The compound C (310 mg.) crystallised from 
chloroform-acetone as colourless plates melted 
at 136°. It gave blue coloration with Liber- 
mann-Burchard reagent and yellow with tetra- 
nitromethane. It formed an acetate, m.p. 126- 
27 °, (a)^ — 39° (CHCLJ, benzoate, m.p. 145° 
and was. found identical with yj-sitosterol, which 
was confirmed by its m.p. and mixed m.p. with 
an authentic sample of ^j-sitosterol and co- 
TLC. 

Thanks are due to Dr. S. C. Kushwaha of 
Wisconsin University (U.S.A.) for IR spectrum 
and samples of ^i-j-amyrin acetate and ursolic 
acid. 

Dept, of Chemistry, S. S. Misra. 

K.B. Technological Inst,, R. S. Tewari. 

Kanpur, August 26, 1970. 

1- Chopra Uayar and Chopra, Glossary of Mian 
Medichml Pl-mts, CSIR. India, p. 37- 
2. Simpson and Koss, Tic TerfeneSy The University 
Press, Cambridge, 1056, 4, 175. 


A PRELIMINARY REPORT ON THE 
TOXIC NATURE OF ASPERGILLUS 
CANDIDUS, A COMMON FOOD 
CONTAMINANT* 

Many fungi are known to produce metabolites’ 
that are toxic to animals."^ In a few cases, the 
metabolites have been well characterised.- The 
study of the toxins produced by fungi which 
are common food contaminants is becoming in¬ 
creasingly important. In our laboratory we are 
interested in the study of some toxic fungi 
belonging to the Aspergillus and Penicillmm 
species, which are reported to be common food 
pontaminants.3 The present report is on the 


toxic nature of Aspergillus canclidus studied on 
chicks and mice. 

The organism was grown at room tempera¬ 
ture in Richard’s medium in a Haifkin’s flask 
for 25 to 30 days. The mycelia were harvested 
and the culture filtrate was passed through cot¬ 
ton and then through a Seitz filter. The filtrate 
was concentrated to about a twentieth of the 
original volume under vacuo. Suitable ali¬ 
quots. were used in the feeding experiments. 

About 50 ml. of the concentrated culture fil¬ 
trate was extracted with double volume of 
chloroform for half-an-hour in a reciprocating 
shaker. The operation was repeated thrice, 
each time with fresh solvent. The extracts 
were pooled and concentrated to dryness to 
remove the chloroform and the residue was 
suspended in hot distilled water. This extract 
as well as the aqueous layer after chloroform 
extraction were fed to the animals. 

To each of the 20 numbers of a-day-old white 
leghorn single-combed chicks was given 0-5ml. 
of the concentrated culture filtrate orally and 
to the controls 0*5 ml. of water was adminis¬ 
tered. A 100% mortality was observed after 
second feeding of the culture filtrate. The 
chloroform extract (0-25 ml. corresponds to 
0-5 ml. of concentrated culture filtrate) was also 
found to be equally lethal to chicks. 

Groups of 12 mice were fed with commercial 
diet mixed with the concentrated culture filtrate 
(1 ml./mouse); or the chloroform extract 
(equivalent to 1 ml. concentrated culture fil¬ 
trate); or the aqueous layer left over after the 
chloroform extraction (1 ml./mouse). All the 
mice fed with culture filtrate or the chloroform 
extract died after the fourth feeding whereas 
the controls and the aqueous layer left after 
Chloroform extraction fed groups survived and 
looked normal. 

Since, under the growth conditions used in 
the present investigation, the nephrotoxin ‘hit- 
rinin” is produced,-^ it was of interest to see 
whether any other toxic principles, other than 
citrinin were also present. Studies along this 
line after decitrinising'”^ shows that there is in 
fact highly potent toxic principle(s) present. 
The production of this potent toxin (s) seems 
to vary much from batch to batch. 

Univ. Biochem. C. S. Ramadoss. 

• Res. Labs., E. R. B. Shanmugasundaram. 
Madras-25,-September 30, 1970. 


* This research has been financed in part by a ^ rant made 
by the United States Department: of Agriculture under 
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FOSSILS AND MIDDLE STONE AGE 
TOOLS FROM NANDUR- 
MADHMESHWAR ON THE GODAVARI 
RIVER (NASIK DISTRICT, 
MAHARASHTRA STATE) 

Gangapur and Nandur-Madhmeshwar are the 
two important localities in the upper reaches- 
of the Godavari river, which have yielded pleis« 
tocene fossils and Stone Age tools. In the 
excavations at the first site in 1966, a frag¬ 
mentary mandible of Bos was found by the 
writers in association with the Early Stone 
Age implements.At the second site situated 


at the confluence of the Godavari and the 
Kadva, the fossils have been obtained from 
the river bed while the Middle Stone Age and 
Late Stone Age tools were recovered from the 
exposed cliff sections on the left bank down 
stream from the dam. Both these localities 
were examined in February 1970, to estimate 
the erosion of the tool- and fossfl-bearing sec¬ 
tions caused by the excessive floods of the 
year 1969-70. The cliff near Gangapur was 
very little affected by the floods. The small 
new cuts yielded a good number of Early Stone 
Age artefacts but no fossils. 

At Nandur-Madhmeshwar, the flood effect 
was rather extensive. Some earlier sections 
had completely disappeared while fresh ones* 
had been exposed, particularly towards the 
village. The section, which had yielded Late 
Stone Age artefacts in 1966 from the river bed 
upward, was composed of 3 m. yellowish-brown 
silt, overlaid by 1-5 m. sandy fine gravel con¬ 
taining Late Stone Age tools: and then 1 m. 
yellow silt and on the top was 0-5 m. dark 
brown surface soil. This section had been 
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washed oir by tli'e Hoods.. The freshly exposed 
section from the bottom upwards consisted of 
about one metre dark fine sandy gravel over¬ 
laid by a thick light brown or yellowish-brown 
silt and at the top capped by reddish-brown 
soil. Towards the village and adjacent to a 
gulley was a massive deposit of silt showing 
alternate blackish and brownish layers replac¬ 
ing a part of the deposits exposed in the sec¬ 
tion. Evidently, it is a later deposit. The 
washed-off section, therefore, appears to have 
rested against the reddish-brown silt now seen 
exposed in the recent section. 

The basal sandy gravel in the present section 
yielded fossils and Middle Age tools all in situ 
and well preserved. The fossils-' are of Bos- 
species and this appears to be’the first time Bos 
has been found in association with the Middle 
Stone Age artefacts at Nandur-Madhmeshwar. 
The four pieces of fossils are (1) lower jaw 
fragment, (2) upper' molar tooth, (3) distal 
fragment of humerus, and (4) an incomplete 
vertebra. All the specimens indicate signs of 
semi-mineralization. At this stage it is not 
possible to differentiate between the Bos 
species found previously at Gangapur with the 
Early Stone Age tools and the present fossils, 
obtained in association with the Middle Stone 
Age implements. The section at Nandur- 
Madhmeshwar, however, appears to be of 
Upper Pleistocene horizon. 

The Middle Stone Age tools are made of 
chert and chalcedony and comprise of scrapers, 
point and worked flakes. 

Archaeological Survey of India, R. V. Josm. 
Prehistory Branch, S. A, Sali. 

Nagpur, September 19, 1970. 


1. Joshi. R. "V. a/., “Animal fossil and Early Stone 

Age tools from Gangapar on the Godavari river 
(Nasik Dipt , Maharashtra State),” Curr, Sci.^ 
1966, 35(13), 344. 

2. The fossils were kindly studied by Sri. V. V. Rao, 

Excavations Branch, Archaeological Survey of 
India, Nagpur. 


LEACHING PATTERNS OF MONAZITE 
AND ZIRCON 

Studies on the leaching patterns of the radio¬ 
active minerals—monazite and zircon are 
important from the point of view of geochemis¬ 
try, radiometric dating and. hydrometallurgi- 
cal extraction of uranium. Such studies bear¬ 
ing on the leaching of uranium have been 
carried out by Hurley (1950), Brown et al. 
(1953 a, h) and Shamkar and Krishna (1957). 
Larsen, Jr., Pihair, Gottfried and Smith (1956) 


Qurreni 
Science 

studied the leaching patteim of uranium in 
granite and also in rock-forming minerals sepa¬ 
rated from granite. Picciotto (quoted by Ran- 
kama, p. 108, 1956) showed that 58% of the 
total activity of the rock was contained in 
strongly radioactive inclusions while the major 
constituents contain only 28%. In view of this, 
an attempt has been made to study the leach¬ 
ing pattern of monazite and zircon which com¬ 
monly contribute, in large proportion, to the 
total activity of granite. 

Literature in nuclear geology reveals that 
large amounts of uranium can be lost during 
oxidation by solution in meteoric circulation, 
particularly in acid waters. This contrasts with 
the behaviour of thorium and zirconium. The 
primary compounds of these elements are 
chemically stable and quite insoluble. Hence, 
monazite and zircon are selected in the pre¬ 
sent study—the former being uranium-bearing, 
while the latter is a prime receptor of uranium 
which is accommodated structurally during 
magmatic crystallisation. 

In this study, these two minerals occurring 
in the black sand concentrates, and passing 
through 60-mesh sieve were used. They were 
separated and purified with the aid of Frantz 
Isodynamic Laboratory Model L^ magnetic sepa¬ 
rator, and samples of 99-8% purity were ob¬ 
tained. Their ^-activity was determined with 
a Geiger-Muller counting system (supplied by 
Atomic Energy Establishment, Trombay) con¬ 
sisting of utility-scaler (Type DS 4110), pre¬ 
set timer (ET 450) and Geiger-Muller tube 
(I 1030) which is of end-window type with a 
wall thickness of 3 mg./cm.- and operating 
voltage of 1375 V. The |(j-activity values ob¬ 
tained for monazite and zircon are 4074 and 
72 counts per minute (CPM) respectively. 

Each sample, weighing 10 gm. was autoclav¬ 
ed with 50ml. of IN, 2N, 3N, 4N, and 5N 
of acetic, hydrochloric, nitric and sulphuric 
acids for two hours at a pressure of Ikg./cm.- 
Tihen the /j-activity of each sample was deter¬ 
mined (Table I). 

The differences in the ^-activity values of 
each mineral sample prior to, and after, acid 
treatment account for the loss of uranium by 
leaching. 

The amount of leadhed uranium does not 
seem to have any bearing on the strength of 
the acid as revealed from Table I. 

Much of the rare earth constituents are also 
readily leachable along with uranium (Brown 
et al., 1953 a, b). Hence, the differences in the 
observed values in monazite, under study, may 
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Table 1 


^"-activity in CPM 

Acid Normality- 

Zircon Monazite 


IN 61 3816 

2N 54 3818 

3N 60 36:20 

4N 48 3762 

5N 48 3674 

IN 50 3858 

2N 58 3732 

3N 60 3960 

4N 50 3954 

5N 46 3842 

1N 48 3836 

2N 44 38e‘4 

3N 44 3906 

4N 50 3758 

5N 46 3i.98 

IN 58 3760 

2N 50 3928 

3N 48 3838 

4N 60 3884 

5N 60 3788 


not wholly represent the loss of leadhed ura¬ 
nium. 

Dept, of Geology, E. A. V. Prasad. 

Sri Venkateswara Univ., M. G. C. Naidu. 
Tirupati (A.P.), September 23, 1970. 
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3. Hurlty. P* Ibid.^ 1950, 61 1 1. 

4. Larsen. Jr., Pbair, G., Gottfried, D. and Smith, 

W. S., Praceedings of the Iniernatioital Covfere7tce 
on the Peaceful Uses of Atomic Energy {Geology of 
Uranium and phoritem) ^ United Nations, New 
York, 1956, 6, 240. 

5. Rankama, K., Isotope Geology, Pergamon Press, Ltd., 

London, 1956, p. 477. 

G Shankar, J. and Krishna, B. H., Symposium on 
Rare MetalU', Atomic Energy Establishment 
and the Indian Institute of MetalS; Bombay, 
1957, p. 40. 


SEX DIMORPHISM IN THE 

bombardier beetle 

PHEROPSOPHUS HILARIS, FABR., 
(CARABIDAE : COLEOPTERA) 

Pheropsophus hilarw, Fabr., is a predacious, 
medium-sized (about 15 mm. in length) carabid 
beetle occurring in moist soil. The beetle is. 
active in the night time and is found through¬ 
out South India. Since it feeds on many insect 
posts of agricultural crops, it is regarded as 
an economically useful insect (Andrews, 1929).^ 
Owing to the usefulness, of the insect, an 
attempt was made to identify the sexes from 
external appearance of, the beetle in the field 


and thereby to determine the proportion of 
males and females in the population. 

Males and females are generally alike among 
Coleoptera. Sexual dimorphism has been indi¬ 
cated among beetles by Andrews,’ Ayyappa,- 
and Imms*’ in structures like mandibles, stri- 
dulating organs, antennae and protarsi. 

The present note deals with the description 
of certain easily visible morphological features 
by which sexes in P. hilaris can be identified 
in the field. The eighth abdominal tergite in 
the female bears a row of spines on its pos¬ 
terior margin (Fig. 1-B). The spines being 
closely arranged give a pectinate appearance. 
Such spines are conspicuous by their absence 
in the corresponding tergite in the male wherein 
the posterior margin of the eighth abdominal 
tergite is plain (Fig. 1-A). 



Fig. 1 A-D. Pheropsophus hilaris. A—Porsteiior 
abdomen cf male; 13—Posterior abdomen of female; 

Q —Protarsus of male; D —Protarsus of female. 
(Camera lucida drawing). 

Sexes in P. hilaris can be recognised by fea¬ 
tures of protarsi also. In the male, the proxi¬ 
mal three protarsal segments arc dilated and 
appear relatively larger than the distal two 
segments (Fig. 1-C). In the female, all the 
protarsal segments are comparatively of uni¬ 
form size (Fig. 1-D). Average diameter mea¬ 
surements of protarsal segments, taken with the 
aid of micrometer are slhown in Table I. 
Table- I 

AveTaQO. diametCT measurements (mm.) of 

protarsal segments in P. hilaris_ 


No. of protarsal segments 
from 

proximal to distal end 

Male 

Female 

1 

0*408 

0*30 

2 

0-402 

0*30 

3 

0*363 

0’29 

4 

0-291 

0*27 

5 

0*231 

0*24 


1 Acetic acid 


2 Hydrochloric acid 


3 Nitric acid 


4 Sulphuric acid 
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The dimorphic traits involving eighth abdo¬ 
minal segment and protarsi can be made out 
even by the naked eye ; with a hand lens they 
can be seen distinctly. The relationship bet¬ 
ween the traits described, and the sexes was 
proved by dissection and examination of 100 
specimens from random sample. 

Our thanks are due to the authorities of 
Pachiayappa’s College, Madras, for facilities and 
encouragement. 

Dept, of Zoology, N. P. Kalyanam. 

Pachaiyappas College, K. Shak'mugham. 

Madras-30, India, October 1, 1970. 


1. Andrews, H. E ., Fauwz of British India (Coleoptera:. 

Carabidae), 1929, 1, 31. 

2. Ayyappa, P. K. d aL, Ind. /. Ent.. 1964, 26, 279. 

3. Imms, A. D., A General Text-Book of Eniomologyy 

Methuen & Co., Ltd., 1957. 


SOME OBSERVATIONS ON THE 
FOLLICULAR EPITHELIUM 
OF CYBISTER (COLEOPTERA) 

The direct passage of nutritive substances from 
the trophocytes and the follicular epithelial 
cells has been described by Bonhag (1955), 
Schrader and Leuchtenberger (1952) and Saini 
(1967). According to Raven (1961), the auxil¬ 
iary cells have an important role in the nutri¬ 
tion of the oocytes. 

Bonhag (1955) has mentioned that RNA and 
other nutritive substances are passed from the 
trophocyte to the oocyte in the telotrophic ovary 
of Oncopeltus. Similarly, DNA and other sub¬ 
stances are passed from the trophocyte to the 
oocyte, where many nuclei join to form a lump 
of nuclear matter. Some nuclei from the apical 
and peripheral region pass into the trophic core 
where some giant nuclei are disintegrated and 
taken up by the trophic core (Schrader and 
Leuchtenberger, 1952 ; Bonhag, 1955). 

Here in Cybister which has a poly trophic 
ovary, the nutritive substances are also passed 
from the trophocytes which would be described 
elsewhere, but an interesting feature is the 
behaviour of the follicular epithelial cells. The 
follicular epithelial cells at the beginning of 
the vitellarium increase by mitosis and their 
nuclei are passed in clusters, close to the tro- 
phocyte cytoplasm, where these nuclei are seen 
collapsing. Here these are taken up by the 
developing oocyte processes (Figs. 1 and 2). In 
this way in Cybister the follicular epithelial 
cells form a raw material of RNA and DNA 
which is taken up by the oocyte. This type of 
behaviour of follicular epithelium is rather new 


to be described. Altho>ugh Sani (1967) has: 
marked that RNA from the follicular epithe¬ 
lium is passed into the nutritive cord, of A^ula-- 
cophora. As regards the structure of Dytisous 
ovary, it has, been described by Nussbaum 



Figs. 1-2. Fig. 1. L.S. through ovariole of Cybisicr 
showing the follicular epithelium and oocyte process, 
fig, 2. L.S. through ovariole of Cybister showing the 
migrating epithelial cells. 


. FE, Follicular epithelium 
cells; OP, Oocyte process; 


MC, Migrating epithelial 
TC, Trophocytes. 
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(1917) but such a role of follicular epithelium 
X^ias not been described so far. 

A detailed account dealing with, the histo¬ 
chemistry would be mentioned elsewhere. 

I wish to express my gratitude to Dr. R. S. 
5aini, for his guidance and criticism. 

pept. of Zoology, P. K. Shrivastava. 

tJniversity of Saugar, 

^agar (M.P.), September 29, 1970. 
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collis Luc. (chrvsomelidae; Coleoptera), huiiafi 
J. Eni., 1907, 29 (4), 353. 

5 . Schrader, F. and X^euchtenberger, C , “The origin 
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Hemiptera,” ExptL Cell. Res., 1952, 3, 136. 


OCCURRENCE OF ARENICOLA 
brasiliensis nonato in RATNAGIRI 

the 3rd April, 1969, several egg cases, gela- 
inous in nature, were encountered, during a 
:h,ore collection at Mirkarwada, Ratnagiri, in 
L sandy habitat, with a distinct narrow stalk 
•unning down into the head shaft of the bur- 
ow. These were brought to the laboratory and 
;ept in a glass trough, 16 cm. diameter, with, 
eai-watcr. On the next day, swarms of poly- 
Inaete-larvae were observed in the glass trough, 
-earch for polychaets in the same locality at 
ne shore revealed only the worm-castings near 
ne egg-mejsses. Taking a lead of these cast- 
igs, digging up to 25 cm. below the surface 
nowed the presence of U-shaped burrows, from 
"liich several specimens of Arenicola, varying 
1 size from 100 to 140 mm. were collected, 
l^eso were kindly identified, as A. brasiliensis 
y Dr. G. P. Wells. 

A., brasiliensis Nonato is a widely distributed 
secies in tropical and sub-tropical region. 
1 though Nonato 1 first described A. brasiliensis’ 
J a new species, specimens of this spociesl 
ore collected by Professor Asihworth, from 
oods Hole region (vide Wells,- pp. 2). Tampi 
i-d Rangarajan* have recorded A. brasiliensis 
om Andaman and Nicobar Islands. 

A. brasiliensis has so far been reported from 
oods' Hole (Wells-), Xiawaii (coll. Edmond¬ 


son), California (Ashworth-), Peru (coll. 
Koepeke), China (coll. Tchang), Western Aus¬ 
tralia (Jarman), Japan (Ashworth-) and Suez 
(Ashworth-). This is the first record of 
A. brasiliensis Nonato from the west coast of 
India, thus extending its geographical distri¬ 
bution. 

I am greatly thankful to Dr. G. P. Wells for 
identification of the species, and to Dr, C. V. 
Kulkarni and Dr. H G. Kewalramani for their 
encouragement. My thanks are also due to 
Dr. M. R. Ranade, for helpful suggestions. 

Marine Biol. Res. Station, U. D. Gaikwad. 
Ratnagiri, July 27, 1970. 
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3, 1. 

2. Wells. G. P., Proc. Zool. Soc. Land,, 1961, 137, 
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ON THE OPTIMAL SAMPLING TIME 

FOR ASSESSMENT OF NEMATODE 
POPULATIONS IN RICE SOILS 

The root nematode (Hirschmanniella sp.) and 
stunt nematodes (Tylenchorhynchus sp.) are 
common in most rice soils and their populations 
are reported to fluctuate during the different 
i'easons (Rao, 1969). In estimating the soil 
population of parasitic nematodes, it is essen¬ 
tial to determine the optimal time of sampling 
for an appraisal of the density of the nema¬ 
tode in relation to the growth of the plants. 
With the above object in view, during 1969- 
70, soils, with growing crop of variety IR-8 
were sampled at the rate of one alicfuot sample 
per 25 sq. m. area according to the method 
described earlier (Israel et al. 1968) at inter¬ 
vals of a fortnight commencing from the date 
of transplanting rice till the harvest of the 
crop, on the farm at the Central Rice Research 
Institute, Cuttack. 

Analysis of samples showed that Hirschman- 
niclla niucro’iiata Das (1960) Luc and Goodey 
(1963), Tyle’nc}}orhynchus claytoni Steiner 
(1937), T. clcgans Siddiqi (1961) and T. niar^ 
Uni Fielding (1956) prevailed, in the above 
descending order of population, besides a con¬ 
siderable population of Tylcuchus sp., Hoplo- 
lainiiLS sp., Helicotylenchus sp., . licmicrico- 
nemoides sp. and Dorylawiids. 

The soil population of H. mucrouata increas¬ 
ed by 1*6, 4-0, 8*2 and 9-5 times the original 
population at planting during the successive 
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fortnights and declined to 2-5 and 1-5 times 
the original population when the crop was 
ready for harvest. On the other hand, the 
population of Tylenchorhynchus sp. steadily 
increased by 1-6, 2-9, 3*5, 4-1 and 5-2 times 
the original population at planting and reduced 
to 2-5 times the original population at harvest 
(Fig. 1). Tillering in the rice plants stopped 



Fig. 1. Fluctuation of parasitic nematode population 
in soils with standing crop of rice var. IR-8 (Popu¬ 
lation in 100 gm. soil-mean of 1(5 simples). j . j 


after the crop reached flowering stage as in 
other rice varieties. Yamakawa and Kishi- 
kawa (1957) reported that the root increase was 
found to be earlier by 15 days than the increase 
in tillering in rice plant. The initial population 
of the nematode was 64 Hirschmanniella sp. 
and 15 Tylenchorhynchus sp. per 100 gm. soil. 
The population of the nematodes increased 
from low numbers: till the root production in¬ 
creased, after which there was a decline. 

It was evident from the data that the peak 
populations! of the parasitic nematodes prevailed 
■at flowering time of the variety and the opti¬ 
mal time for sampling soils was at or prior 
to flowering of the rice crop. 

Central Rice Res. Institute, P. K. Das. 

Cuttack-6, Se^ytemher 9, 1970. Y. S. Rao. 
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EFFECT OF DOLICHOS YELLOW 
MOSAIC ON CHLOROPHYLL AND 
LEAF PROTEINS 

Chlorophyll content is known to be reduced 
in leaves infected with mosaic type of viruses. 
It has been suggested that the lower chlorophyll 
content may be due to the stimulation of 
chlorophyll destroying enzyme or may be due 
to the utilisation of plastid protein for the 
synthesis of virus protein."^ The present 
investigation was carried out to examine 
whether such phenomenon exists in Dolichos 
lab-lah L. leaves infected by yellow mosaic 
virus. 

Healthy and diseased D. lab-lab leaves of 
same age were collected from Co. 4 variety 
and . used for the analysis of chlorophyll, 
chlorophyllase, chloroplastic protein and cyto¬ 
plasmic protein. The chlorophyll was' 
extracted in acetone and estimated spectro- 
photometrically^. The residue remaining after 
the extraction of chlorophyll was used to assess 
the chlorophyllase activity. The altered 
chlorophyll in the reaction mixture was 
extracted with 0 • 02 N potassium hydroxide 
containing a few drops of methanol.*^ The 
chloroplastic protein and cytoplasmic protein 
in leaf extracts were separated by centrifuga¬ 
tion. The chloroplastic protein was precipitated 
with 0*2 M calcium chloride and cytoplasmic 
protein was precipitated by adjusting the pH 
of solution remaining after the separation of 
chloroplastic protein to 4-4.'^ 

Table I 

Chlorophyll content^ chlorophyllase activity 
and content of leaf proteins in healthy and 
mosaic affected D. lab-lab leaves 

(Chlorophyllase activity expressed as colorimeter readings, 
taking healthy as 1001 


53 *<1 OJ O 


Nature 

of 

leaf 

orophyll 

mg/g) 

P 

o S 

cu.t: 
o .> 

O 'o 

o fcfl 

‘4:: S 

oS 

S £ 

Dplasmic pi 
in (mg/g) 




s« 

” Cu 



U 

U 

O 

u 

U 

Healthy 

0-650 

0*264 

100 

21*88 

3-18 

Diseased .. 

0-420 

0-142 

118 

11*52 

3*54 


The results: (Table I) indicate that there 
was a reduction in the levels of chlorophyll a 
and chlorophyll b in diseased leaves while 
the activity of chlorophyllase was stimulated 
in diseased leaves. Decreased amounts of 
chlorophyll a by 35*4% and chlorophyll b 
46'2% were observed in diseased leaves over 
the healthy leaves whereas the chlorophyllase 
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activity was increased by 18% in diseased 
leaves. The increased chlorophyllase activity 
in diseased leaves may destroy the chlorophyll. 
The level of chloroplastie protein was decreas¬ 
ed in diseased leaves with a part passu 
increase in cytoplasmic protein. Chloroplastic 
protein content of diseased leaves was 52-7% 
of the healthy leaves while the cytoplasmic 
protein content wasj higher by 10*2%. The 
chloroplasfs are known to contain 50% 
protein.'"'* Boardman and ZaitlinC reported that 
TMV protein was synthesised inside the chloro- 
plasts. These reports coupled with, the present 
findings lend support to the view that chloro¬ 
plastic protein is utilised for the virus protein, 
synthesis resulting in a depletion of chloro¬ 
phyll level. The increased level of cytoplasmic 
protein in diseased leaves may be due to the 
presence of the virus in the cytoplasm. 

The authors are indebted to Prof. K. Kama- 
krishnan, Dean, Agricultural College and 
Research Institute, Coimbatore, for the critical 
reading of the manuscript. 

Division of Plant Gr. Chinnadurai/^' 

Pathology, M. Chandrasekhran Nair. 

Agricultural College and 
Research Institute, 

Coimbatore-3, August 14, 1970. 
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EFFECT OF PRE-TREATMENT OF 
LEAVES OF COLEUS BLUMEI, BENTH. 

WITH CYTOKININS ON AMINO-ACID 
INDUCED ABSCISSION OF 
DEBLADED PETIOLES 

Pre-treatment of leaves of Coleus blumei, 
Benth. with benz.yl adenine (BA) enhances the 
delaying effect of indoleacetic acid (lAA), on 
the abscisision of debladed petioles of siuah 
leavesi"^ It was suggested that this, (BA- 
enhancement of delaying effect of lAA) is due 
to protein synthesis at the alpscission zone, pro¬ 


moted by cytokinin treatment, as protein syn¬ 
thesis has been shown to be essential for auxin 
action.-’*^ It is also shown that when inhibi¬ 
tors . of protein synthesis are applied to de- 
bladed petioles., abscission is promoted.*^ Natu¬ 
rally-occurring amino-acids are reported to 
accelerate abscission of the unfertilized ovaries 
in tobacco.'" Further, when C’-^ labelled— 
methionine and DL-phenylalanine 3-Ci‘^ are 
applied, there is accumulation in the abscission 
zone.^‘* 

Experiments, were conducted to see if prior 
treatment of leaves with cytokinins would pro¬ 
mote protein synthesis, involving greater uti¬ 
lization of externally applied amino-acids, thus, 
mitigating the promotive effect of these amino- 
acids on abscission 

Coleus plants (propagated from a single 
clone), lk<-2 months old, were used in these 
experiments. Ten leaves each were treated 
with distilled water, benzyl adenine at 20 ppm 
and kinetin at 20 ppm every day for 9 days 
by smearing with a cotton swab. At the end 
of the ninth day, the leaves were debladed, 
keeping the length of tJlie petiole at and 
0-1 ml. of a 10‘-M concentration of DL methio-. 
nine, or DL alanine was applied, in glass capil¬ 
laries to debladed. petioles. The time taken for 
50% abscission was determined by taking obser¬ 
vations every day at 8 a.m. and 5 p.m. The 
experiment was repeated four times with simi¬ 
lar trends and the data of one experiment are 
given in Table I. 

Table I 

Time taken for 50% abscission of debladed 

petioles following different treatments in 


Coleus blumei, Benth, 


XVe-treatment 

of 

leaves 

wSolution applied to debladed petioles 

Water 

Methionine 

Alanine 

lAA 

Water 

.. 72-5 

31*2 

39-0 

129-L 

Benzyl adenine 

.. 110-0 

50-4 

87-0 

226*0 

Kinetin 

.. 61-7 

60-4 

63-0 

164*0 


The effect of application of 0 • 1 ml. of a 5 X 
10-'"»M concentration of lAA on abscission of 
debladed petioles with different pre-treatments 
to the leaves was also studied. 

It can bei seen from the data that both the 
amino-acids have an accelerating effect on 
abscission of debladed petioles. The time taken 
for 50% abscission, when methionine is applied 
is 31*2 hrs., with alanine it is 39 hrs., while 
in.the control it is 72*5 hrs. Prior treatment of 
leaves with. BA has resulted in partly suppres¬ 
sing the accederating effect of these amino- 
acids, The time taken, for 50% abscission with 
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application of methionine is 50*4 hrs. when BA 
or kinetin is used for pre-treatmentand31*2 hrs. 
when distilled water is given as pre-treatment. 
Similarly, when alanine is applied, following 
a pre-treatment of leaves with BA and kinetin, 
the time taken for 50% abscission is 87 and 
63 hrs. respectively, while it is 39' hrs]. when 
leaves are pre-treated with distilled water. 

It is thus clear that the accelerating effect 
of amino-acids methionine and. alanine on 
abscission of debladed petiole is mitigated by 
a prior treatment of leaves with cytokinins. In 
view of the known effect of cytokininsi on RNA 
and protein synthesis,' it is possible that the 
enhanced protein synthesis may be causing 
greater incorporation of the applied amino- 
acids and consequently the promotive effect of 
these on abscission are mitigated. The other 
interesting point is that the extent to which 
the accelerating effect of amino-acids is miti¬ 
gated varies with the cytokinin and the amino- 
acid. The maximum effect iS| observed with 
prior treatment of leaves with BA followed by 
application of alanine. 

Prior treatment of leaves with cytokinins has 
also resulted in enhancing the delaying effect 
of lAA on abscission. This confirms the earlier 
observations made with benzyl adenine onlyd 
We are grateful to Dr. N. P. Patil, Director 
of Research, for his encouragement. 

Plant Physiol. Sec,, D. P. Viswakath. 

Univ. of Agric. Sci., K. M. Appaiah. 

Bangalore-24, S. Rama Rao. 

September 17, 1970. K, S. Krishna Sastry. 
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A LEAF SPOT OF 

ACROCARPUS FRAXINIFOLIUS W. 

A CTO carpus fraxinifolius W. is a common shade 
plant grown in the coffee and cardamom areas 
in South India. During my investigations on 
the leaf-rot of cardamom caused by Phaeo- 
dactylium Venkatesamim Agnihothrudu in 
Malabar Wynaad, I came across! a leaf spot of 
Acrocarpus fraxinifolius W. both in the main 


fields , where it is used as a shade as well as. 
in the seedling, nurseries of this shade plant. 
The fungus was found to be a new species of 
Cercospora which is described below: 
Cercospora acrocarpicola Agnihothrudu^, 

SP. NOV. 

Leaf spots circular to irregular 3-10 mm. in 
diameter, reddish-brown, sometimes with pale 
brown to greyish centre. Fruiting hypophyl- 
lous, stromata dark olive-green, globular upto 
40/4 in diameter, fascicles dense, conidiophores. 
pal© olivaceous) or subhyaline, uniform in 
colour, slightly tapering, apically smooth), 
straight or gently undulate, 1-3 septate, un- 
brancihed with a conical tip, measuring 15-30 
(—36) 3-4-5 (-5) u ; conidia subhyaline to 

dilute olivaceous, obclavate, cylindric, smooth- 
walled, straight or slightly sinuous, distinctly 
2—4 (—5) septate with a sub truncate base and 
a rounded to conic tip measuring 35-60 
(-64) X 3-4 (-5) ,u. 



Fig. 1. Cercospora acrocarpicola Agni. sp. nov on 
Acrocarpus fraxinifolius W. 

A—Conidiophores ; B, C, D, E-Conidia. 

Type on living leaves Acrocarpus fraxini- 
folinis W. collected at Chulika Estate, Malabar 
Wynaad, Kerala, dated 14-5-1970, by V. Agni¬ 
hothrudu, deposited in the Mycological Herba¬ 
rium, Rallis India, Ltd., under No. 12. 

Cercospora acrocarpicola Agnihothrudu 

SP. NOV. 

Foliorum maculae ciculares vel irregulares 
3-10 mm, diam.y rubiginosae, quandoque versus 
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centrum pallide brunneae vel griseae. Stromata 
fructifera hypophylla, atro-olivacea, globularia, 
usuue 40diam., fascix^uli co'nferati; coni- 
diopbora pallide olivacea vel subhyaiina, uni- 
formiter colorata, parum versus apicem atte- 
nuata, laevia, recta vel leviter undulata, 1-3 
septata, baud ramosa, apice conico, 15-30 
(-36) X 3-4-5 (-5) iti. Conidia sfubhyalina 

vel/ pallide olivacea, obclavata, cylindrica, parie- 
tibus laevibus, recta val paulo sinuata, distincte 

2 - 4 ) (-5) septata, basi subtruncata et apice 

ritundato vel concideo, 35-60 (~64) x 

3- 4 (-5) 

Typus supra folia viventia Acrocarpi fraxini- 
folii W. die 14 mensis maii 1970 ab V. Agni- 
hothrudu ad praedam Chulika, Malabar 
Wynaad, Kerala, lectus et in herbario myco- 
logico Rallis India Ltd., sub numero 12 positus 
est. 

I am grateful to Mr. D. K. Ghandhi, Direc¬ 
tor, Rallis India Limited, for permitting me to 
publish this article, to Rev. Cecil J. Saldanha 
for rendering the Latin diagnosis, to Mr. R. A. 
Padmanathan, Chief Executive, M/s. A. V. 
Thomas and Company, for arranging my visit, 
and to Mr. Patrick John, for taking me round 
Chulika Estate. 

Fertiliser and V. Agnihothrxxdu. 

Pesticides Division, 

Rallis India Ltd., P.B. No. 168, 

Bangalore-1 B, September 10, 1970. 


PECTIC AND CELLULOLYTIC 
ENZYMES OF XANTHOMONAS 
MALVACE4RUM, THE INCITANT OF 
BACTERIAL BLIGHT OF COTTON 

Pectic and cellulolytic enzymes have been, 
shown to be involved in the pathogenesis of 
several fungi and bacteria.i-<5 There has been 
some controversy regarding the production of 
pectic enzymes by Xanthomonas^ malvacearum 
(E. F. Smith) Dowson, the causal organism of 
bacterial blight of cotton in in vitro condi¬ 
tion.'^ This was due to the failure to recognise 
the adaptive (induced) nature of enzyme pro¬ 
duction. Abo-El-Dahab'^ reported abundant 
pectinmethylesterase (PME) formation by five 
isolates on basal medium + pectin, whereas it 
was absent on BM-|- sucrose. We have a large 
collection of isolates of X. malvacearum and 
selected racess 10 and 3 for enzymatic studies? 
with a view to elucidating their role in patho¬ 
genesis. 

The cultures were grown on nutrient broth, 
(NB) and NB + pectin (P) at 28" C. for 48 hr§. 


after which they were centrifuged at 12,000 
r.p.m. for 45 min. and the clear supernatant was 
difectly used as the crude extracellular enzyme 
extract. The enzyme activities are given in 
Table I. 

Table I 

pectic and cellulolytic enzymes of two races of 
Xanthomonasi malvacearum 

Macerating enzyme 

Medium Cellulase* Potato Colorimetric method:!: 

disc- 

methodt Water Na''' Ca'''* 


3 

NB 

35-5 

- 

0-01 

0*01 

0 

•14 

o 

NB+P 

43-U 

+ 

0*04 

0-03 

0 

•36 

10 

NB 

58-2 


0*03 

0-05 

0 

•30 

10 

NB-f-P 

12-3 

+ 

0-03 

0*03 

0- 

-27 


* Percent, reduction in viscosity of 0*6% carl^oxy- 
methyl cellulose in 4 hours, t I.oss in coherence 
of turgid potato discs (1 mm. thick and 12 mm. in dia- 
metre) at the end of 72 hours. xMaceration was earlier 
in race 10, f Reaction mixture: 5 ml. pectin (1%) 
containing 0*1 M CaCl 2 or 0*01 N NaCl 4 - 5 turgid 
potato discs; incubated at 36®C. for 24 hours. 
Reg uirement of is shown. 

Both the isolates produced the macerating 
enzyme only on, NB -j- pectin medium, when 
the loss in coherence of potato discs was used 
to determine the enzyme activity. Maceration 
was earlier in race 10, which goes, on 7 of 
the 8 differentials,'^’while race 3 goes on only 
4 differentials.Race 10 is also more widely 
distributed.-'^’^^^ When the macerating enzyme 
activity was studied by a colorimetric tech¬ 
nique,- it was confirmed that race 10 produced 
greater amount of macerating enzyme. Further, 
it was shown that the enzyme was pro¬ 
duced both on NB and NB + P to more or less 
similar extent by race 10, whereas race 3 pro¬ 
duced appreciable quantity only on NB -f P, 
thereby showing a strain differentiation in tho 
capacity for producing the enzyme. It is also 
indicated that probably colorimetric method is 
better than the potato disc method to deter¬ 
mine macerating enzyme activity. 

Cellulase activity was pres;ent in both tho 
races to quite an appreciable degree on both 
the media, ie., NB and NB + P. 

Attempts, to show the presence of transelimi- 
nase a.ctivity have failed so far. Both the iso¬ 
lates! reduced the viscosity of 1% pectin solu¬ 
tion and also released some methoxy groups on 
both the media indicating that both PG (poly¬ 
galacturonase) and PME are present. Work is 
now in progress to identify the individual PG 
and will be published shortly. 
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The authors are grateful to Dr. S. P Ray- 
chaudhuri, Head, Division of Mycology and 
Plant Pathology, for his keen interest and 
advice. 

Division of Mycology and J. P. Verma. 

Plant Pathology, R. P. Singh. 

I.A.R.I., New Delhi, September 11, 1970. 
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TRIPLE TRISOMIC IN PEARL MILLET 

Addition of extra chromosomes to a comple¬ 
ment results in reduced plant vigour, and toler¬ 
ance of only two to four extra chromosomes 
has been reported in sugarbeet,’"^ Sorghum‘s and 
barley .•‘5 

Among the progenies of open pollinated tri- 
ploid plants of pearl millet (2u=14), two 
plants out of 273 were reported to possess! 
2 n+1 + 1 + 1 chromosomes.! Detailed study on 
cytological behaviour was possible only in one 
of these plants. PMCs were fixed in acetic 
alcohol (1:3) for meiotic studies. Triple tri- 
somics were less! vigorous and shorter in size 
than the controls. 

The observations on plant height, leaf width 
and time taken for the initiation of flowering 
are recorded in Table I. General reduction in 
size of various plant parts in pearl millet tri- 
somics was observed.- However, when com¬ 
pared with trisomics, triple trisomics are not 
further reduced in si^e indicating that the 
dosage effect of the extra chromosomes in¬ 
volved is not cumulative. 

Table I 


Comparison of morphological characteristics of 
triple trisomic plants with diploid 


Material 

Height 

(cm.) 

Leaf width 
(cm.) 

Days 
to flower 

23-9 (2«-l-l + l + l) .. 

. 33-0 

0*8 

92 

24-12 (2«+l + l + l) .. 

55-0 

1-5 

97 

BIL-4 (2«) 

, 122-4 

2-9 

80 


Presence of 2n+l + l + l chromosomes is 
shown in Fig. 1. The cytological behaviour 
at diakinesis is reported in Table II. Chromo¬ 
some association of ljjj + 6jj+2j at diakinesis 
was observed in 48% PMCs. Other associations, 

2jjj+5jj+1j, 3jjj+4jjand 7jj+3jWere 

observed in 23-9 and 20% PMCs respectively. 



FfG. 1. A cell showing Sm + 4^ (x 2,600). 
Table II 

Chro7nosome associations (%) at diakinesis in 
triple trisomic (24-12) 


3in+4„ 2,„+5„ + 1, 

^iii+6n+2i 

Total 

7ii + 3i cells 

studied 

9-0 23-0 

48-0 

20-0 100 


Distribution of 9-8 was the most frequent at 
ana-phasie I. At telophase II, 68% microsporesi 
had no micronucled and presence of 1, 2 and 
3 micronuclei was observed in 26, 5-5 and 

0-5% microspores respectively. 

There was no seed-setting in these triple 
trisomic plants. Therefore, they could not be 
maintained. More than three extra chromo¬ 
somes have not been found in pearl millet so 
far. Probably this is the limit of tolerance of 
extra chromosomes for survival. 

Dept, of Genetics, B. S. Gill. 

Punjab Agric. University, S. S. Virmani. 
Ludhiana, September 9, 1970. 


1 . Gill, B. S.. Virmani, S. S. and Minocha, J. L. 

Aneuploids in pearl millet,” Expermiiia, 1970, 

26, 1021 . 

2. —, — and —, “ Primary simple trisomic in pearl 

millet,*’ Canad J. Ge7iet. CytoL, 1970 (In press). 

3. Levan, A, “The effect of chromosomal variation in 

sugarbeets,’* Hereditas, 1942, 28, 345. 

4. Price, M, E. and Boss. W. M., Cytological study 

of a triploid X diploid cross of Sorghimi vulgare 
Pers.’* Agron. 1957, 49, 237. 

5. Tsuchiya, T., “ Studies on cross compatibility of 

diploid, triploid and tetraploid barley. III. 
Results of 3x x Zx crosses,” Sichen Ziho , 1960, 
11, 29. 



Mo. i 1 

Jan. 5, 1971 J 


23 


REVIEWS AND NOTICES OF BOOKS 


Basic Laser Raman Spectroscopy. By Jack 
Loader. (Published by Heyden and Son Ltd., 
Spectrum House, Alderton Crescent, London, 
N.W. 4), 1970' Pp. 105. Price £l-18-0, $4.50, 
DM 18.00. 

The discovery of the laser and its develop¬ 
ment as a powerful source of monochromatic 
radiation has led to a renewal of interest in 
Raman spectroscopy. New Raman spectro¬ 
meters using laser sources are being made 
commercially available with continually im¬ 
proving efficiency of performance. These deve¬ 
lopments show promise of laser Raman spectro¬ 
metry becoming an essential tool in the hands 
of chemists, next to infrared spsctronieter, for 
“fingerprinting” organic compounds. 

This little manual, very neatly got up, will 
serve as a handy aid to practical chemists who 
are taking to this new field of Raman organic, 
analysis. 

The Raman effect is explained in simple 
language and there are sections devoted to 
sample handling, and instrumental features 
like calibration, resolution, intensity factors;, 
etc. Description and performance of available 
lasers and LR spectrometers are included. 
Laser Raman Charts of about twenty solvents 
of importance as they are recorded on a Cary 
81 LR spectrometer, with relevant data, are 
the chief attraction in the book. A. S. G. 


A New Technology for Dry Land Farming. 
(Published by the Indian Agricultural 
Research Institute, New Delhi), 1970. 
Pp. iv H- 190. Price Rs. 5 ; $ 1.00 or 8 sh. 

(postage extra). 

The Indian Agricultural Research Institute 
(lARI), New Delhi, is deeply concerned with 
the application of modern developments in 
science and technology to the varied problems 
of agriculture in the country, and with the. 
task of carrying the results of research in the 
laboratory to the farmers in the fields. One 
of these problems, and a major one in that 
it leads to rural prosperity is dry land farm¬ 
ing. This is concerned with, farming in areas 
which receive low rainfall, 400-1,000 mm. 
annually, and do not have adequate irrigation 
facilities'. They constitute nearly 40% of the 
net sown area in the country and cover. about 
50 million hectares. . 


The present publication brings together some 
of the significant results of recent research work 
done at the lARI on dry land farming. The 
topicsi dealt with include soil properties and 
crop growth, soil management and moisture 
conservation, tailoring new crop varieties for 
dry areas, agronomic practices, supply of nutri¬ 
ents, plant protection, etc. A. S. G. 


Elements of Quantum Theory. By Frank J. 
Bockhoff. (Addison-Wesley Publishing Com¬ 
pany, Inc., West End House, 11 Hills Place, 
London, W. 1, England), 1970. Pp. 304. 
Price 43 sh. 

This text is intended to be a first introduc¬ 
tion to the concepts, posltulates, and applica¬ 
tions of quantum theory using the wave mecha¬ 
nical approach. The author has chosen to con¬ 
sider with relative rigour and thoroughness a 
limited number of concepts and applications 
which provide ai coherent framework for fur¬ 
ther development. Thus, the first three chap¬ 
ters are devoted to blackbody radiation, the 
photoelectric effect, and Bohr theory of the 
hydrogen atom. The postulates of quantum 
medhanics are developed and applied to single 
par tide and then to simple systems. Hydrogen 
and helium atoms are dealt with in detail. The 
last two chapters deal with more complex 
atoms and molecules. 

The book is suitable for graduate course stu¬ 
dents! in physics. Scientists and engineers who 
desire to study quantum mechanics indepen¬ 
dently will also find the book useful. 

A. S. G. 


Introductory Books on Probability. (Published 
by Addison-Wesley Publishing Co., Inc., 
West End House, 11 Plilis Pla(‘e, London 
W. 1), England.) 

Finite Probability. By Michael Gernignani. 
Pp. 122. 

This booklet presents a self-contained step- 
by-step development of tihe theory of probabi¬ 
lity for finite sample spaces. It may also be 
used asi an introduction to formal mathemati¬ 
cal systems. Basic notions of thei theory are- 
clearly explained and the reader can also get 
an insight into what mathematics is and how 
it works. High school algebra is the only pre¬ 
requisite on the part of the student reader. 
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Probability and Calculus. By John B. Fra- 
leigh. Pp. 250. Price 75 sh. 

This text will serve as an introduction on 
set theory and probability and on analytic geo¬ 
metry and calculus. The treatment is covered 
under chapters : Sets| and Counting; Proba¬ 
bility ; Real Analytic Geometry ; Functions ; 
Differential Calculus ; Integral Calculus. 

It is assumed that the student has had a year 
of high school algebra and geometry. The., 
book is intended for a single semester course 
on the subjects at college level. 

A S. G. 


Animal Blood Groups and Biochemical Poly¬ 
morphism. (XI European Conference Pro¬ 
ceedings). (Dr. W. Junk, Publishers, 13, Van, 
Stclkweg, The Hague, The Netherlands), 
1970- Pp. xxii -t- 608. Price Dutch Guilders 
60 ; U.S. $ 16.65. 

The volume contains the reports, discussions 
and lectures of the XI European Conference 
on Animal Blood Groups and Biochemical Poly¬ 
morphism, which was held in Warsaw, July 
2nd~6th, 1968, and in which 150 participants 
took part. 

The ninety-six papers in this publication are 
grouped under the following headings, accord¬ 
ing to the animals concerned : Chapter I: 

Blood Groups and Biochemical Polymorphism 
in Cattle (27 papers); II: in Pigs (22 papers); 
III: in Poultry (14 papers); IV : in Horse (9 
papers); V : in Sheep and Goat (8 papers); 
VI: in Fish (4 papers); VII: Blood Group^' 
and Hisitocompaitibility in Mouse, Rat and 
Coypu (5 papers); and VIII : Correlations 
Between Blood Groups and Other Traits (7 
papers). 

There are 196 tables and 75 figures. 

A. S. G. 


Biochemistry o£ Antibodies. By Roal'd S. 
Nezlin. (Published by Plenum Publishing 
Corporation, 114, Fifth Avenue, New York, 
N.Y. 10011, U.S.A.). Pp. 381, Price $ 25.00. 
This is the English translation, corrected by 
the author, of the original Russian text pub- 
hsihed^in 1966. 

Antibody synthesis is one of the most impor¬ 
tant protective mechanisms against infections. 
Antibodies alsp account for reactions of hyper¬ 
sensitivity, which play a leading role in the 
development of pathological processes. Thus, 
they have been of interest not only to micro¬ 
biologists and immunologists, but also to phy- 
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sicians who found in these proteins an ex¬ 
tremely powerful and specific therapeutic 
agent. 

A wealth of data on antibodies has been 
obtained in research laboratories throughout 
the world, and it is time for a detailed critical 
analysis of these data. That is what the author 
does in this book. 

The contents of the book are covered under 
the following chapter headings : I. Quantita¬ 
tive Method£< for Determination of Antibodies ; 
II. Isolation of Pure Antibodies; III. Proper¬ 
ties of Antibodies ; IV. The Structure of Anti¬ 
bodies ; V. Antibody Biosynthesis ; VI. Genetic 
Aspects of Antibody Synthesis ; VII. Theory of 
Antibody Synthesis. 

The book formulates the important unsolved 
problems and indicates the necessary directions 
for future research. Extensive references 
are appended to each chapter. 

A. S. G. 


Books Received 

Molecular Mechanisms in Memory and Learn¬ 
ing. Edited, by G, Ungar. (Plenum Publish¬ 
ing Corporation, 114, Fifth Avenue, New York 
10011), 1970. Pp. xiv + 296. Price $15.00. 

Total Steroid Synthesis. By A. A. Akhrem, Yu 
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ALKALINE EARTH ELEMENTS IN MARINE SEDIMENTS OFF 

TARAPUR COAST 

S. R. RAO AND S. M. SHAH 

Health Physics Division^ Bhahha Atomic Research Centre, Bombay 


T^ITH the release of radioactive materials to 
the sea, there is very marked uptake of 
radioactivity by bottom sediments and marine 
organisms. Organic material produced by the 
detrital material resulting from the disinteg¬ 
ration of marine organisms and also from in¬ 
flux of terrestrial materials, etc., concentrate at 
the bottom. Bottom organic detritus is consi¬ 
dered the source of nourishment for benthic 
invertebrates]* and these benthos are utilised as 
food for human consumption. The larger ben¬ 
thic forms ingest the sediment, causing mecha¬ 
nical abrasion of the solid particles and acce¬ 
leration of the solution of such materials; as 
calcium carbonate by their stomach fluids which 
are somewhat acidic. 

Even though the water concentration may be 
below maximum permissible level, some bot¬ 
tom living organisms may accumulate consider¬ 
able amount of radioactivity through their food 
habits. Crozier- has calculated that Stichopus 
(Sea cucumbers), in certain shallow coastal 
areas of Bermuda, pass, 6 to 7 kg. (dry wt.) of 
mud per square metre per year through their 
digestive tracts ; in a certain enclosed area of 
1 • 7 mi- the mud eaten annually may be from 
500 to 1,000 tons. 

Different isotopes of the same element gene¬ 
rally behave identically, the degreesi at which 
a given radio-isotope is taken up and retained 
by an organism depends to a large extent on 
the amount of the stable isotope of the same 
element present in the environment. Also, ele¬ 
ments clo;r:,'cly related to each other in their 
ionic properties, will tend to behave similarly 
and thus simulate isotope dilution. Thus, the 
uptake of strontium-90 whidh is an imporUmt 
fission product having a •high fission yield is 
guided both by the stable strontium and cal¬ 
cium present in the environment which is uti¬ 
lised by the organisms, i.e., the teachable por¬ 
tion present in the sediment. Thus, it is very 
important to study the teachable part of stron¬ 
tium and calcium present in the sediment in 
order to study the uptake of Sr-90 by benthic 
orgaaiisms. 

As regards Ra-226, it contributes a signifi¬ 
cant part of our environmental alpha activity 


and is important as it is closely in equilibrium 
with animal body.3 

Sarma et alA have extensively analysed sedi¬ 
ments, sea-water and biomaterial samples! off 
Tarapur coast for content of major and trace 
elements and natural radioactivities. They have 
given the values for the various elemental con¬ 
tents in the marine sediments after leaching 
with N/20 HCl, 5% EDTA, IN ammonium 
citrate and 1N ammonium acetate but values 
for the different elements in sediments are not 
given after total decomposition in order to find 
out the leaching capacities of the leaching 
reagents used. 

In the present work, premonsoon sediment 
samples collected off Tarapur coast were de¬ 
composed completely and analysed for Ra-226, 
calcium and strontium contents and the data 
obtained are compared with those reported for 
different leaches. 

Method 

Sediment samples’ were oven-dried at 100- 
110° C. and 10 gm. of the sample were taken in 
a platinum dish (150 ml. capacity) and heated 
to 400° C. in an electric muffle furnace to des¬ 
troy the organic matter present. After cooling 
the dish, it was treated with 80 ml. of nitric 
acid (3 N) and boiled. The leachate was centri¬ 
fuged off and transferred to a 250 ml. pyrex 
beaker. The residue was transferred back to 
the platinum dish and dried. To the dried resi¬ 
due, 25 ml. of perchloric acid (60%) and 50 ml. 
of hydrofluoric acid (40%) were added and 
the acids evaporated to dryness. The treatment 
with perchloric acid and hydrofluoric acid was 
repeated twice. The perchlorates of elements 
left after the above treatment were dissolved 
in 2 N hydrochloric acid and filtered through 
Whatman No. 42 filter-paper. In order to de¬ 
compose any residue left after the above treat¬ 
ment, the paper and. the residue were placed 
in the platinum dish and heated to dull red¬ 
ness to destroy the paper. Residue in the 
platinum dish was treated with about 4 times 
itsi weight of sodium carbonate and fused at 
900° C. in the muffle furnace. After cooling the 
dish, the splid w^s washed five times with 10 ml, 
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portions of distiUed water and washings were 
discarded. Insoluble fraction was treated with 
nitric acid (3 N) and extract transferred to the 
original beaker. 

Any insoluble portion that still remained was 
given hydrofluoric-perchloric acid treatment 
followed by sodium carbonate fusion. The final 
solution was made up to 250 ml. and aliquots 
of this solution were taken for the determina¬ 
tion of Ra-226, strontium and calcium. 

Radium^226 .—^Radium was determined after 
coprecipitation with barium sulphate.^ 

Strontium ,—Strontium was precipitated as 
oxalate and determined by atomic absorption 
spectrophotometry using method of addition.<^ 

Calcium .—Calcium w^as precipitated as oxa¬ 
late and determined titrimetrically using stan¬ 
dard EDTA-Mg solutions.'* 

Results and Discussion 

The values for radium-226, strontium and 
calcium after total decomposition of the sedi¬ 
ments. are given in Table I. Table II represents 
the values of the elements in sediments obtained 
by various leaching agents. From these data, 
it is seen that calcium is leaohed 89-100% by 
HCl, 56-100% by EDTA, 55-97% by citrate and 
23-56% by acetate leach. For strontium, the 
corresponding values are 70-100% by HCl, 
35-75% by EDTA, 12-83% by citrate and 23- 
79% by acetate. 

Table I 

Radium-226, strontium and calcium content in 
sediment after total decomposition 
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As regards radium, the values obtained are 
23-80% for HCl, 12-31% for EDTA, 5-17% for 
citrate and 2—8% for acetate leach. 

Goldberg and Arrhenius^ have used a tech¬ 
nique which involves the preferential EDTA 
dhelative dissolution of the sediment. This pro- 


Table II 

Ra-226, Sr and Ca contents in various leachates' 
and % leached of the total 
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as intact as possible. According to those 
authors, such a treatment would be expected to 
attack trace elements| adsorbed onto the sur¬ 
face of the clay minerals but would leave the 
lattice structure of clay minerals of igneous rocks 
intact. In the present investigation, it is: observ¬ 
ed in case of radium, that EDTA removes only 
12-31% of radium from the sediments;. This 
indicates that most of the radium, is firmly held 
in the crystal lattice of these sediment par¬ 
ticles. 



27 


PteparcUion of Bixin and Methyl Bixin , 


no. 2 ”, 

]an. 20, 1971 j 

Acknowledgement 

Authors wish to express thanks to Dr. A. K. 
Ganguly for his valuable guidance, and to 
Dr. R. Viswanathan for his encouragement in 
carrying out this work. Thanks are also due 
to Shri K. C. Filial for going through this paper 
critically. 


1. Sverdrup, H. U., Johnson, M. W., and Pltming, 
K. H., The Ocean^ Asia Publishing House, 1962, 
ed., p. 893. 


2. Croxier, W. J., Jour. Exper. Zool.^ 1918, 26, 379. 

3. Hallden, N. A., Fisenne, M. and Hartley, H. H., 

Science, 1963, 140, 1327. 

4. Sarma, T. P. et aL, Bulletin of the Nat, Inst, of 

hcienees of India, 1968, No. 38, Part 1, p. 308. 

5. Goldin, A. S., Anal. Chem., lOnl, 33, 408. 

6 . Viswanaihan, R., Shah, S. M. and Unni, C. K., 

Bulletin of the Nat. Inst, of Sciences of India^ 
1968, No. 38, Parti, 284. 

7. Henly, A. A. and Saunders, R. A., Analyst^ 1958, 

83, 584. 

8 - Goldberg, E. D. and Arrhenius, G. O. S., Geochim^ 
et Cosmo:h, Acta, 1968, 13, 153. 


PREPARATION OF BIXIN AND METHYL BIXIN FROM INDIAN SEEDS OF 

BIXA ORELLANA 

C. P. BAHL, T. R. SESHADRI and T. N. C. VEDANTHAM 
Department of Chemistry, University of Delhi, Delhi-7, India 


QIXA ORELLANA is a shrub in Central and 
South America, and in India it grows into 
a tree. The plant isi commonly associated with 
the Annatto dye obtained from the seeds ; its 
earlier use for dyeing of fabrics has ceased with 
the development of synthetic dyes. Bixin is 
the main component and this is at present in 
considerable demand as a non-toxic fat-soluble 
food colour. 

In the earlier method of isolation of Bixin,^ 
the seeds were stirred with water for a few 
hours and filtered through a sieve in order to 
-obtain crude annatto preparation which w.as later 
purified. The extraction is not efficient because 
the outer red coating of colouring matter is not 
detached fully even after shaking with water 
for six hours in a macliine. Boiling the seeds 
with water brings in many impurities.. Direct 
extraction of the seeds seemed to offer better 
possibilities and we have examined the use of 
various solvents. Further, a careful physical 
examination of the seeds showed that the seed- 
coat is quite hard and non-porous, that the 
kernel is also hard and the pigment is; entirely 
on the sieedcoat. Therefore, it is most con¬ 
venient to extract the entire seeds without 
powdering ; this reduces the difficulty of filtra¬ 
tion of the extracts, and the extraction of other 
components present in the kernel. Petroleum 
ether and ether are not satisfactory as solvents ; 
the best extraction could be carried out by 
means of acetone or ethyl acetate. Extraction in 
a SO'Xhlet apparatus is slow ; direct boiling in 
a flask and decanting the extract through cot¬ 
ton is found to be most convenient. A typical 
experiment is given below : 


The seeds of Bixa orellana (200 g.) were 
directly boiled with ethyl acetate (2 x 500 ml.), 
the solution decanted and concentrated. It 
deposited about 2 • 2 g. of pure crystalline labile 
bixin which was filtered off. The filtrate was^ 
poured into excess of petroleum ether with 
vigorous stirring, when 1 • 8 g. of a deep red 
slolid was precipitated; it was filtered and 
mother liquor marked (A). On TLC, using 
silica gel as the adsorbent and employing the 
solvent (CHCLj-MeOPI, 94 : 6 ) for developing 
the chromatogram, the solid was found to be 
mainly bixin with a small amount of deep 
orange impurity that did nof move. Purifi¬ 
cation could be effected by taking the ethyl 
acetate solution of the solid and diluting it with 
petroleum ether, when pure bixin ( 1*5 g.) 
was precipitated. The mother liquor (A) ob¬ 
tained earlier was concentrated. The solid 
resyidue (5*2 g.) obtained was taken up in ether 
and separated into alkali-soluble and neutral 
portions. The alkali-soluble portion, after 
acidification followed by column chromato¬ 
graphy over silica gel yielded some more of 
bixin ( 0*8 g.). 

Thus, labile bixin was obtained as red pris¬ 
matic needles:, m.p. 197-99^ 502 (log e, 

4-49), 471 (4-46) and 446 (4-35) nm. ; 3300 

(broad), 1725 (s), 1660 (w), 1615 (m),'l575 
(s), 1430 (w), 1290 (m), 1260 (m), 1210 (m). 
1165 (s), 1010 (w) and 965 (s) cm."i It gave 
cornflower blue colour when treated with con¬ 
centrated H 2 SO 4 . 

Following the earlier procedure ,2 labile bixin 
has been converted into its methyl ester by 
shaking its solution in methanolic potassium 
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hydroxide with dimethyl sulphate. It is better 
prepared in good yield by the easier method of 
refluxing the acetone solution of bixin with 
dimethyl sulphate and potassium carbonate. 
After filtering off the potassium salts, the solu¬ 
tion is concentrated, stirred with excess of 
water and allowed to stand when the crystal¬ 
line labile methyl bixin is obtained. The ester 
is also easily formed when bixin is treated with 
ethereal diazomethane. It is obtained as red 
plates, m.p. 161-62°, 502 (log e, 2-72), 

472 (2-79) and 446 (2-65) nm ; 1720 (s), 

1650 (w), 1615 (s), 1560 (m), 1430 (w), 1310 
(s), 1290 (m), 1265 (s), 1190 (m), 1165 (s), 
1010 (m), 985 (m), and 965 (s) cm.‘i This 
gives a blue colour with cone. H 2 SO 4 . 



Labile methyi bixin CH3 


The nmr spectrum of labile methyl bixin in 
CDCI 3 showed a broad signal at 1*985 (12H) 
indicative of four C-Methyl protons. A sharp 
singlet at 3*775 ( 6 H) was due to the protons 
of the tvm carbomethoxyls. In the olefinic re¬ 
gion, a broad band centred at 6*57 5 (10H) was 
observed. Apart from this, there were three) 
doublets, each centred at 5*89 ( 2 H), 7*41 (1 H) 
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and 7*98 5 (IH). The first doublet belongs to 
the 2 a protons', merging together and the jl 
protons differ, one being at 7*41 and the other 
at 7*98 5. Barber et al^ have earlier compared 
the nmr spectra of labile and stable methyl 
bixin. They noted that the two spectra agreed 
in ail respects except one. In the stable methyl 
bixin, both the p"-protons gave the same signal 
at 7*39 5 (2 H). The shifting of a p-proton in 
labile methyl bixin by 0*56 5 to the lower field 
was attributed to the proximity of the p-proton 
at one end of the molecule to the cis 6, 7 
double bond. Thus, the nmr supports earlier 
fixation of the cis double bond by chemical 
methods.*^ 

The greater solubility of methyl bixin in fats 
and fat solvents as compared to bixin which; 
is rather sparingly soluble would suggest the 
•use of ester as more sjuitable for colouring but¬ 
ter. Further, it will not add to the acid value 
of the butter. By the simplified method given, 
above, it is very easily prepared. However, its 
‘tinctorial value is poor; though is the 

same as for bixin, log e is markedly low and 
hence it is not suitable. 
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Inheritance of ^Dye Binding Capacity’ Value in Rice 


INHERITANCE OF'DYE BINDING CAPACITY’ VALUE IN RICE 

C. B. SINGH, S. AKORA and A. K. KAUL 
Indian Agricultural Research Institute, New Delhi-.12 


jDECENT work done at the International Rice 
Research Institute^ and at the Indian 
Agricultural Research Institute- has convinc¬ 
ingly proved that, in rice, considerable genetic 
variation exists for protein content and qua¬ 
lity. A number of high protein genotypes have 
been identified at both places in the world 
germplasm collection. However, before such 
variation can be profitably exploited the esti¬ 
mation of heritability and the gene control 
mechanisms should be worked out under vary¬ 
ing conditions to gain maximum genetic 
advance, through hybridization. Although 
numerous such studies have been performed in 
there is no report available in riqe 


on this aspect. In the present study, an attempt 
was made to evaluate the inheritance of pro¬ 
tein quality and quantity using the micro dye 
binding technique described earlier.^ The single 
grains of Fo populations, derived from single 
plants from crosses between Tainan-3 x IR-8 
(japonica x indica of subsp. Oryza sativa) 
and IR-8 X Basmati-370 (indica x indica) 
were studied along with their respective 
parents'. Means and variances were obtained 
and the frequency distribution was plotted 
(Fig. 1). Parental variances were used to esti¬ 
mate the environmental component of varia¬ 
tion. Before the data was used for estimating 
the herita^bility, scale was t^ted,® Means^ varies 
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Table I 

Means, variances, heritahility and genetic 
advance in two crosses 


Generation 

N 

Mean 

(X) 

Variance 

(V) 

Herit- 

ability 

{//) 

Genetic 
ac vance 
Ga 

Pi (Taiuan-3) 

48 

0*143 

0*00061 


» * 

Pj(IR- 8 ) .. 

51 

0*160 

0*0(028 


,, 

Pa (Basmati- 

48 

0*176 

0*U0U67 

• • 

,, 

370) 

P 1 XP 2 CF 2 

96 

0*220 

0*00089 

60-000 

0*029 

population) 

P 2 XP 3 (F, 

92 

0*245 

0*00081 

47*530 

0*027 

population) 


ances, heritahility estimates and genetic advance 
(at 5% level of selection) are given in Table I. 

The formula, ^^'was used for the cal- 

V Jc 2 

culation of heritahility in broad sense wherein, 
VFo = variance of Fo population and VE 

The non-fixable components of 

variation and the genotype environment inter¬ 
actions have not been removed from the F 2 
variance. The data clearly indicate that in both 
the crosses studied, there is considerable evi¬ 
dence for additive and cumulative gene action 
for the DBC values (Fig. 1 ). This is expected, 
slince very diverse parents have been crossed in. 
either case. A large number of genes must be 
responsible for the determination of ‘DBC' 
values since moderate heritahility estimates 
have been obtained. It is, however, remark¬ 
able that the two estimates are almost alike. 
The genetic advance calculated^ indicates that 
F 3 lines derived from the 5% top Fo selections 
would be 0*03 units higher than the mean of Fo. 

The heritahility estimates in the present 
study compare fairly well with similar studies 
done in wheat, soybean and other crops. 
With larger population at hand, it should be 


possible to breed for high DBC value which in 
turn would result in genetic advance for pro¬ 
tein content and quality. 



Fro. 1. Distribatioti of Fo population of two crosses 
in rice for DBC value. 


We are highly thankful to Dr. M. S. Swami- 
nathan for his keen interest in the work and 
kindly going through the manuscript. 
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RATE COEFFICIENT FOR TWO-BODY N-ATOMS RECOMBINATION 
S. N. GHOSH AND S. K. JAIN 

J.K. Institute of Applied Physics, Allahabad University, Allahabad 


^HE recombination of N-atoms is important 
in many phenomena. During discharge 
through nitrogen, No molecules are excited, 
ionized and/or dissociated. The dissociated 
N-aitoms afterwards recombine and produce 
active nitrogen. Again, in the upper atmo¬ 
sphere, N-atoms are produced by dissociation 


of No molecules by solar ultraviolet rays.i- On 
reacting with constituent particles; of the atmo¬ 
sphere—atoms, molecules, ions and electrons— 
they produce certain upper atmospheric pheno¬ 
mena. Data for two-body recombination of N- 
atomsl recombination are not available. In this 
note, two-body recombination of N-atoms is 
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studied photometrically by the flow method. By 
assuming the recombination of N-atoms at the 
wails of the experimental system (pyrex 
glass) ^ the rate coefficient of N-atoms recom¬ 
bination is estimated at a pressure of 100 of 
Hg and at a temperature of 295° K. 

Experimental arrangement is shown in Fig. 1. 
It consisted of a pyrex glass tube 115 cm. long, 
2-5 cm. in diameter and having six side tubes, 
spaced equally along the tube and closed at the 


3. Two-body recombination 
N + 

Since the experiment wcjs carried out at a 
pressure of 100 yu of Hg, the rate of loss of 
N-atoms due to the three-body recombination, 
is very small and is therefore neglected. 

Hence the rate of loss of N-atoms is given by 

= ( 4 ) 



C£NCO-HYVAC- 14 
PUMP 


FIG. I 


ends by quartz windows. .Tank nitrogen was 
introduced into the tube through a Hoke needle 
valve. Pressures at the ends of the tube were 
measured with N.R.C. thermocouple gauges. 
No was then activated by means of a discharge 
produced by a magnetron oscillator (Raytheon 
Microtherm, Model CMD-4) operating at a fre¬ 
quency of 2450 Mc/s. and giving a maximum 
power output of 100 watts. Active nitrogen 
glow was produced which filled up wihole of 
the experimental tube. Through the side tubes 
the intensities of the afterglow were measured 
with a photomultiplier tube (RCA IP21) and 
an ultrasensitive microammeter (RCA Model 
'VVY4B). High voltages to the photomultiplier 
tube were supplied by Baird Atomic Super¬ 
stable Power Supply (Model 312 A). The- 
observed intensities at the different side tubes 
are given in Table I. 

As the N-atems produced by the microwave 
discharge in No move down the experimental 
tube, they recombine by the following pro¬ 
cesses : 

1. Surface recombination 

• N -r N ^ S“>N 2 ’^ -i- S. (1) 

2. Three-body recombination 

N -r N -f M Ns* T M. (2) 


where 

n—N-atoms concentration, 

—two-body rate coefficient for recombina¬ 
tion of N-atoms, 

—surface recombination coefficient of N- 
atoms on pyrex glass and is given by : 


where 

S—surface area of the tube, 

^—average velocity of nitrogen atoms, 

7—catalytic recombination efficiency of N- 
atoms at the glass surface, 

= 2x 

V—volume of the tube. 

Integrating equation (4), we obtain 

n = TLoK, {e^st (K« + Kin«) - (6) 

Since the pressure readings at , the two ends of 
the reaction tube were almost the same, an. 
essentially uniform distribution of atoms and 
molecules existed throughout the tube. At 100 
pressure and 295° K, the number of nitrogen 
molecules is 3-276 x per cc and assuming 
1*C% dissociation of No molecules, by the micro¬ 
wave discharge,* N-atoms concentration isi 
6-55 X 1013 per cc. Obtaining y at 295° K from 
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and substituting values of other factors in the 
expression for one obtains = 0*534 sec."i 

The gas was pumped from the reaction tube 
at the rate of 1-29 x 10- cm.*Vsec. at 100 yu- of 
Hg. Hence, 1 cm. distance along the experi¬ 
mental tube is covered in 3*81 X 10'*^ sec. Uti¬ 
lizing this value the concentration of N-atoms 
at the different side tubes are then determined. 
The intensities at the side tubes are calculated 
from the relation 

I = kn (Ks> -I- Kin) (8) 

and are given in the left column of the table. 
It is seen that the observed intensities agree 
well for Ki = 8 X lO'^-^ cm.-^ sec."'' 

From Table I it will be seen that the 
intensity at the first window is larger than 
what is expected. It may be mentioned that 
the intensity peak drifts down the experimen¬ 
tal tube as the pressure is increased and may 
be due to traces of secondary afterglow, name¬ 
ly, ‘Pink Afterglov/’.-" However, earlier workers 


Table I 


No. of Distance (cm.) from 
side the region where 

tubes discharge was initiated 

Observed 
intensity* 
(in fiA) 

Calculated 
intensity 
in (^A) 

1 

20 

1-80 

1-06 

2 

30 

0-80 

0-85 

3 

40 

0-G3 

0-69 

4 

50 

0-52 

0-68 

5 

60 

0-48 

0-48 

6 

70 

0-44 

0-42 


Corrected for dark current of the- photomaltiplier 

tube. 


reported that such afterglow is observed only 
when highly purified nitrogen is used. 


* The degree of dissociation varies mainly with ihe power 
of the oscillator w’hich causes discharge. Its value ranges 
between 1-6%. As the power in the present case is low, 
the lowest value is assumed. 
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THE MEGATECTONICS OF CONTINENTS AND OCEANS’- 


A S a result of development of palaeomagnet- 
ism in the last two decades, and also of im¬ 
proved techniques for accurate measurements 
of this fossil record of geomagnetism in rock 
samples, there has. arisen a revival of interest 
in the hypothesis of continental drift which 
remained almost a discarded subject in the 
forties. The recent findings of '‘Ocean floor 
spreading” have added interest to the subject 
of global tectonics. 

The book under review is the outcome of 
lectures given at a symposium on matters 
relating to continental drift, at Rutgers Uni¬ 
versity in the summer of 1966. There are 12 
chapters in the book and each chapter gives a 
bibliography of references at the end. There 
are 81 figures and a useful index. 

The fundamentals of palaeomagnetic methodsi 
are described by David Collinson. Tuzo Wilson 
and Robert Dietz each outlines aspects of the 
development of the theory of sea floor spread¬ 
ing and its many implications!. Three regions 
of special interest in the continental drift 
theory are reviewed in the three chapters : 
“Crustal Deformation in the Western United 
States”, by James Gilluly ; “Tectonics and Geo¬ 
physics! of Eastern North America”, by Philip B. 
King ; and “The Mediterranean, Ophiolites, and 


Continental Drift”, by John C. Maxwell. The 
chapter on “Developments in Seismology and 
Gecrheology” is contributed by Leon Knopoff. 
Adrian Scheidegger examines the large-scale 
tectonic stress field of the crust. 

Aeromagnetic surveys used in exploration for 
petroleum also provide data for research in 
basement tectonics. James. Affleck presents' 
three results of such studies which bear on 
continental drift and polar wander. Paul Lyons 
contributes another basement tectonics study 
suggesting that large-scale crustal movements 
are confined to lateral displacements along 
faults.. 

Finally, in two recently invited papers for 
the bock Kenneth S. Deffyes discusses a pro¬ 
posed model for the area of generation of new 
crust, and R. K. Olsson outlines the impact of 
palaeomagnetic dating and sea floor spreading 
on advances in biostratigraphy. 

Thus the book provides a collective account 
of our present knowledge on global tectonics 
since the palaeomagnetic breakthrough in the 
mid-fifties. 


♦ The. Meg, tectonics of Coniinents and Oceans, 
Edited by Melgi Johnson a-id Bennett L. Smith. (Rut¬ 
gers University Press, 30, College Avenue, New Bruns¬ 
wick, N.J. 08903), 1970. Pp. xii -f 262. Price $ 12.51) 
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EINSTEIN COEFFICIENT OSCILLATOR 
STRENGTH AND THE LIFETIME 
MEASUREMENT IN THE B 1 - X 
SYSTEM OF PbO 

Relatively few of the important band systems 
observed in the spectra of cosmic bodies and 
also comnicnly found on earth have been fully 
or partly studied from an intensity point of 
view. 

Knowledge of intensity gives a clear under¬ 
standing cf the transitions, and therefore the 
states and conditions of reactions responsible 
for excitation and its surroundings. Thei 
expression for the intensity of a v', v" transi¬ 
tion in emission is given as 


I,, = 64/3 :r<c Nf p* R/ [ / dr]^ 


where c is the velocity of light, ^ the frequency 
of the transition, N^^^, the population in the 
exdited state, Rg is the electronic transition 
moment assumed to be independent of the inter- 
nuclear distance, and the quantity [ <Ac'^f"dr]2 
is the Franck-Condon factor. 

The preceding equation can also be written 
as 

Lw = Nf. Re" (/'V t") Qv't" 

where E is the energy of the transition. 
Re" the electronic transition moment as 

a functiin of r-centroids and 
Franck-Condon factor for the transition. 

Re^ r") Qf't" “ I J ^v* Re (^) ^c" I" ” c" 
where St-f" is called the band strength expres¬ 
sed in atomic units. 


The expression relating the Einstein 
coefficient and the band strength is given by 
Penneri as ; 

2-026 X lO^Sr^r" -1 


Ar» r» - 




where Ai-^r" is the Einstein coefficient, is the 
statistical weight of the upper level and X is 
the wavelength in microns. 

Further expression relating the Einstein 
coefficient and the oscillator strength is given as 
. fr'i" — 10”® A“ 

where ft'i^ is the oscillator strength, X is the 
Avavelength in microns and Ar't" is the 
Einstein coefficient in sec.’^. 

The band strength for the Bl-X system 
of PbO has been determined by Dube et al.2 


exciting the PbO Bl-X system in an arc. 
On the basis of the measurements of the band 
strengths, calculation of the Einstein coefficient, 
oscillator strength and lifetime is done. The 
results are tabulated in Table I. The lifetimtr 


of the 
state isi 

zeroth vibrational 
calculated to be 

Table 

level of 
8*526 X 10“ 

I 

the,' upper 
6 sec. 

V', V" 

X (A) 

Sy'p" ( 0Q e } 

Arv" sec'"- 

fv^o" 

0,1 

4053 

]3-5~4 

]3-5i.+3 

4-407-n 

0, 2 

4817 

28-7-4 

26-0 4-3 

9-048-5 

0,3 

4984 

40-7-4 

33-3 4-3 

12-4n5 — 5 

0, 4 

5162 

36-3-4 

20-744-3 

10-689-5 

0. 5 

5353 

26-8-4 

17-604-3 

7-605-5 


N B.’. The pumbers against the quantities with 
plus and minus signs are the powers^of ten to be multi¬ 
plied. 

In some cases it has been' possible to use life¬ 
time measurements to place relative band 
strength on an absolute scale. The same 
method has been applied to aeronomic and 
non-aeronomic band systems.'^-*1 Attempts have 
also been made to interpret band intensity 
measurements in terms of effective electronic 
oscillator strengths for the complete bands 
system, although it is doubtful if the concept 
is meaningful to more than an order of 
magnitude. 

Dept, of Spectroscopy, Prem Shankar Dxibe. 
Banaras Hindu University, 

Varanasi-S, October 5, 1970. 
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SOLUTION PROPERTIES OF POEY 
(BUTYL ACRYLATE) AND POLY (BUTYL 
ACRYLATE-CO-STYRENE) 

Studies on configurational and frictional pro¬ 
perties of Poly (butyl acrylate) have not so 
far been carried out. We have investigated 
monodisperse Poly (butyl acrylate), PBA, in 
good solvent, methyl ethyl ketone, (MEK), at 
35° C. and the effect of introducing styrene xinits 
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in poly (butyl acrylate) on the solution pro¬ 
perties by a study of poly (butyl acrylate-co- 
styrene) PBAS, in methyl ethyl ketone and 
toluene at 35° C. 

Experimental 

PBA was prepared by solution and bulk 
polymerization of butyl acrylate with azobisiso- 
butyronitrile or benzoyl peroxide as initiators 
in various solvents at 35° C. and 60° C. in 
nitrogen atmosphere with restricted conversion, 
ca<15%. The purified polymer was fraction¬ 
ated into eight fractions with MEK as solvent 
and methanol-water (6:1 vol.) as a precipi¬ 
tant. Bulk co-polymerization of styrene and 
butyl acrylate was carried out with benzoyl 
peroxide as catalyst in nitrogen atmosphere at 
60°±0-l°C. with restricted conversion, ca < 
5% to yield PBAS in 1 : 1 composition and the 
purified co-polymer was fractionated (8 frac¬ 
tions) with MEK and methanol as solvent and 
non-solvent respectively. The composition and 
microstructure of co-polymer was determined 
by nuclear magnetic resonance.i’^ The appear¬ 
ance of shoulder in the phenyl proton peak"^ at 
3*03 T and the ratio of the area of phenyl pro¬ 
ton peak to the 0-CHo proton peak at 6-03 t 
being unity, indicated the absence of alterna¬ 
tion but the proportion of the two units to be 
1 : 1 as expected from kinetics.^ The molecular 
weights of PBAS fractions in different solvents 
of varying refractive index increments were 
almost same, indicating the composition 
heterogeneity to be narrow. Intrinsic viscosi¬ 
ties E’?] of the purified and fractionated sam¬ 
ples of PBA and PBAS were measured in MEK 
and toluene respectively at 35° C. in the sus- 
■ pended level dilution viscometer (PCL, Colches¬ 
ter Instruments! Ltd,, U.K.), for ['>?] < 300 and 
in a variable shear rate viscometer for E’?] > 
300. The scattered light intensities were mea¬ 
sured for the carefully centrifuged and filtered! 
solutions at 45-135° angles in the light scatter¬ 
ing photometer (Brice-Phoenix Universal 1,000 
series ; Phoenix Precision Instrument Com¬ 
pany, Philadelphia) for incident unpolarized 
light X = 4356A. The refractive index incre¬ 
ments of polymer samples were also measured 
at the same wavelength in differential refracto- 
meter (Brice-Phoenix Instruments Company, 
Philadelphia). The light scattering data were 
processed using computer IBM 1,130 and results 
Were treated according to Zimm® for the deter¬ 
mination of weight average molecular weight 
and other parameters. The number average 

paolecular weight was determined with 


Osmometer (Pinner-Stabin ; Colchester Instru¬ 
ments Ltd., U.K.). 

Results and Discussion 

(i) From the intercepts^ of the plots of 'ns'p/c 

vs. c and vs. c, E^] = 101-800 ml. 

gm.'i for PBA in MEK at 35° C. for M,,, == 0-48- 
11*37x10^ and [v] — 64: to 179 ml. gm.’^ for 
PBAS in MEK at 35° C. and [v] = 78 to 
198 ml. gni."i for PBAS in toluene at 35° C. for 

M^^ = 2-7 X 10^» were obtained. The Hdggihs" 
constant k' ranged from 0*33 to 0*35 for PBA 
in MEK and 0-30 to 0-37 and 0*28 to 0-38 in 
MEK and toluene respectively for PBAS. 

(ii) From log [v] vs. log (M^^) plots the 
following equations were obtained : 

[> 7 ] =2*41 X lO'-M^/’^^-i for PBA in MEK at 
35° C. 

E^] = 6*85 X 10-3 M^ for PBA in acetone 
at 25°C. 

M = 3-09 X 10-3 M^ 0.81 for PBAS in MEK 
ait 35° C. 

E^] = 1-45 X 10-2 for PBAS in toluene 

at 35°C. 

The low value of 'a’ (0*64) for PBA/MEK 
compared to PBA/acetone indicated that 
methyl ethyl ketone is a more ideal solvent than 
acetone. The lower value of ‘a’ for PBAS/ 
toluene than for PBAS/MEK indicated that 
toluene is more ideal than MEK. The high 
value of 'cl' for PBAS/MEK compared to PBA/ 
MEK (azrO-64) and poly styrene (a r:: 0-62) 
at 35° C. indicated the increased thermodynamic 
interaction between PBAS and MEK. 

(in) The molecular weight heterogeneity 

M,^,/M„ =1-25 for PBA and PBAS was found. 

(iv) The following relationships were estab- 
, lished at 35° C. 

(r-)co'^"= 0-98M^/>'"»2 for PBA in MEK. 

= 0*43 M,for PBAS in MEK. 

The higher value of the exponent for PBAS 
shows more thermodynamic interaction bet¬ 
ween PBAS + MEK than PBA + MEK. 

(v) Relationship between second virial co¬ 
efficient Ao and M^, was established from 
log (Ao) vs. log Mj^. 

Ao = 4*35x10-3 fgr fBA iq MBS 
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(ui) Flory’s constant K, for PBA and PBAS 

from [ 77 ] and M,, data were obtained by vari¬ 
ous weil-knovTi methods.^’"** All methods gave 
the same value of K= 12-54 x 10'- for PBA/ 
MEK and PBAS/toluene (11-02 X lO'^). Flory- 
Fox method was not applicable to PBAS/MEK 
since a negative intercept was obtained and all 
the other methods for this system also gave 
iow^er value of K =6-0x10-3. For poly 
(methyl acrylate) in methyl ethyl ketone, a 
similar observation was made.^^ It may be 
emphasized that method due to Flory-F'ox and 
other methods give lower value for unperturb¬ 
ed dimension w^hen the extension of the chain 
is large (indicated by the exponent in Mark- 
Howdnk equation a = 0 • 8). 



FIGURE 1 —ZIMM PLOT 

^ CONCENTRATION OF POLYMER SOLUTION IN nlOC 


s REOUCED INTENSITY AT angle 0 

FIG. 1 

(vii) (fy)^ unperturbed end to end distance 
for PBA (782 A to 3545 A) and PBAS 
(429 A to 595 A) by Stockmayer-Fixman-Bau- 
man^^ method and the linear expansion factor 
a (1-07 to 1-17) for PBA/MEK and (1-16 to 
1-28} for PBAS/MEK were obtained. The 
expansion parameter and unperturbed root 
mean square radius of gyration increase with 
molecular w^eight as expected. 

(viii) The Flory s universal parameter = 

< [v] 2 for PBA was found to 

be 1*0 X 10-3 which is slightly lower than the 
ideal value (2-87 x lO^S) for flexible chain 
polymers but compares w^ell with that calcu¬ 
lated from reportedly-13 values for acrylate 
polymers. <P z= (2-78 x 10^3) for PBAS/MEK is: 
in excellent agreement with expected value. 

(ix) The orders of magnitude for extensions 
of polymeric chain due to long range and steric 
effects ^eing 4-48 to 4-92 for 

PBA/MEK and 4-08 to 4-32 for PBAS/MEK 
and values for the extension due to steric 


Scfffnca 

effects alone (FY)-/(Py‘^ being 4-18 for PBA 
and 3-45 for PBAS were evaluated. The value 
for PBA is greater than that (3-61) for poly 
(methyl acrylate).^3 

(x) From the slopes of the plots of (/“v)- 
vs. (2 DP )2 (DP = degree of poJymerization) 
the value of the length of the statistical chain, 
element, b —9-09A for PBA and 5-48 A for 
PBAS w^ere obtained. 

Dept., of Physical Chem., K. S. V. Srxnivasan, 
Univ. of Madras, K. Karunakakan. 

Madras-25, M. Santappa. 

October 6, 1970. 
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STRUCTURE OFIXIOLITE 

The structure of ixiolite, a naturally-occurring 
minercjl essentially a tantalato of mangane.se, 
has not been sufficiently studied. Tavora’ look 
the X-ray photograph of the- sample, but it was 
not indexed and the i^ystem was not known, 
Referencey shows it to be tetragonal. We have 
synthesised the sample (MnTa.,0,;) and made 
a structural study. 

The sample was prepared by mixing appro¬ 
priate proportionsa of MnO and Ta.>Or, and firing 
the mixture at 1,100° C. for 20 hours, and at 
1,350° C. for five hours in* air. Finally, the 
sample was quenched to room temperature. The 
powder thus obtained was passed through a 
300 mesh and the diffractometer pattern was 
taken using Mo Ka radiation filtered through 
Zr foil. The diffractometer was operated at 
30 K. watts and 15 amps, and was driven at the 
rate of r per minute. The chart thus obtained 
was u^ed to calculate the lattice dimensions. 
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The X-ray data is given in Table 1. We in¬ 
dexed the pattern on the basis of orthorhombic 
symmetry, with the following lattice dimen¬ 
sions : 


a — 

5-910 A. b = 

14-95 K, c- 5-09 A. 





Table I 



dk 

I/lo 

hkl 

dl 

l/lo 

hH 

4-722 

10 

120 

i-i80 

10 

081 

3-ii41 

70 

040, 

1-760 

10 

180 



111 

1-654 

40 

252, 

3-570 

10 

0.il 



023 

3-135 

100 

131 

1-643 

40 

3u0 

2-616 

20 

220 

1-628 

10 

033 

2-560 

10 

060 

1-654 

10 

360 

2-43U 

60 

102 

1-478 

20 

053 

2*128 

16 

260 

1-467 

10 

332 

1-986 

20 

3UU 

1-437 

10 

420 

1-930 

20 

202 

i-373 

lu 

440 

1-7SS 

30 

232 





We observed that ixiolite is isostructural 
with tapielite, which was also indexed*^ on the 
basis of orthorhombic symmetry. Hence, it isi 
reasonable to assume the structure of ixiolite 
as each metal atom is surrounded by a nearly 
regular octahedron of oxygen atoms. The dis- 
ti'ibution of MOe, octahedra is such that the 
oxygen atoms are themselves close-packed. The 
TaOfj octahedra are linked together in ciiains 
ranging along axis and held together by 
sharing edges while the adjacent chains of 
octahedra share corners. 

Dept, of Inorganic and D. A. Braganza. 

Structural Chemistry, K. M. Phadke, 

Institute of Science, A. M. Waditwar. 

Nagpur, India, S. P. Kedar. 

October 12, 1970. K. Rama Rao. 

1. Tavora, Anais. Acad, BrasiUira 1955, 27, 18. 

2. Dana, E. S., Text-Book of Mineralojjy^ 1QC6 Edition, 

p. 697. 

3. Rama Rao, K. and Deshpande, V., /, Ind, 

Chem, Soc,^ 1969, 46, 1051. 


RELATIVE EFFICIENCY OF 
BACTERIAL GUM AND ORGANIC 
MATTER EXTRACT AS AGGREGATING 
AGENTS IN SAND-CLAY MIXTURES 

It is well known that organic matter and bac¬ 
terial gums are the main agents that bind the 
fundamental soil particles, namely, clay, silt 
and sand. Depending on the binding action 
between the particles, aggregates of different 
sizes are formed. The relative efficiency of 
organic matter and bacterial gum as aggregat¬ 
ing agents has, however, not. been clear 


although a few aggregate models based on' the 
possible distribution of these materials in soils' 
have been suggested."^ Moreover, determination 
of aggregate stability by Yoder’s technique re¬ 
quires the aggregates to move in columns of 
sieves immersed in water, while under field 
conditions, the soil solution moves through 
porous beds, the rate of its: |novement being a 
function of the pore size and the stability of 
the aggregates. 

In the present investigation, binding strength 
of organic extract from partly-decomposed leaf 
material is compared with that of bacterial 
gum (Rhizohmm meliloti) using the technique 
of displacement of liquid through porous beds 
developed in this laboratory.- The relative 
effectiveness of organic matter and microbial 
gum as binding materials is discussed. 

Clay fraction separated from a black soil 
mostly containing montmorillonite. was mixed 
in different proportions with cleaned aind dried 
river sand. The mixtures were filled in glass 
tubes of 14 mm. diameter and 15 cm. length. It 
was observed that mixtures containing 20% 
and greater amounts of clay rapidly dispersed, 
blocking the flow completely, when liquid was 
made to. flow through the tubes kept horizon¬ 
tally. This limiting proportion of mixture was 
used for aggregation with three aggregating 
agents, namely, bacterial gum mixed .at the 
rate of 18-75 mg. total solids per kg. mixture, 
organic matter extract obtained from, 7-5 gm. of 
leaf compost and a combination of bacterial 
gum and organic matter in half the proportions 
mentioned above. The bacterial gum (Rhizo- 
bium meliloti) and dilute sodium hydroxide 
extract from partially decomposed leaf mate¬ 
rials were dialysed free of salt before adding 
to the sand-clay mixtures. Aggregates passing 
through a 2 mm. sieve were filled in the glass 
tubes and the pattern of displacement of N/20 
calcium chloride held in the pores of the tube by 
N/20 calcium nitrate was investigated. The rate 
of flow was calculated, from the volume of the 
liquid collected at the open end and the ave¬ 
rage effective cross-section of the porous 
column, determined from the volume of cal¬ 
cium chloride solution held by the column. 

The flow rates obtained in replicates are 
recorded in Table I. It may be seen from the 
results that the flow rate was lowest with the 
aggregates bound by the bacterial gum. This 
is perhaps due to the small size of aggregates 
formed with bacterial gums. The organic mat¬ 
ter extract and the mixture of organic matter 
and bacterial gum appear to bind the clay and 
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sand particles into comparatively larger-sized 
-co-resales giving higher rates of how. 

stabilitv cf the aggregates obtained was 
studied bv repeating the displacement after 
the porous column with N/20 cal¬ 
cium 'chicrlde solution. The rate of flow cal¬ 
culated m each successive run is recorded m 
Table H. * 


Table I 

Flow rates observed with the 20% clciy-80% 
sand mixture with different a ggregating agents 

' . Amount of aggregating Rate of 

Aggregating agent used per flow 

kilugram mixture cm /sec. 


Bacterial gum .. 18 • 75 mg. total solids 

Organic matter extract Corresponding to 
7-5 gm. compost 
Bacterial gumd-organic 9-4 mg. bacterial 
matter extract solius 4-^ extract 

from 3*75 gm. 


(a) 0-019 
(h) 0-017 
(a) 0-023 
(d) 0-024 
(a) 0-025 
{h) 0-026 


compost 


* (^ 2 ) and (3j are values obtained in replicates. 
Table II 


Flow rates with repeated runs on 

the columns 

of aggregates bound 

with different agents 

Aggreg ting 

Number of 

FI -w rate 

agci.t 

run 

cm./sec. 

Bacttrial gum 

1 

0-019 

2 

0-018 


3 

0*017 

Organic matter extract .. 

1 

2 

0-023 

0-016 


3 

0-017 

Bacterial gum 4- organic 

1 

0-025 

matter extract 

2 

0*0i2 


In the case of the mixture of bacterial gum 
and organic matter, even at the second run the 
rate of how had considerably decreased. As 
such a third run was not attempted. Results' 
recorded in Table II clearly indicate that in 
the case of bacterial gum, the flow rate for the 
three repeated runs is almost constant. In the 
case cf organic matter extract, the flow rate 
w*as higher tl:Lan in the aggregates with bac¬ 
terial gum but there w^as a sudden decrease 
in the second run indicating a possible break¬ 
down cf bigger soil aggregates. This is further 
confirmed by the collapsing flow rate in the 
second run with the aggregates formed with a 
combination of both the binding agentsi. 
Probably, the organic matter gets "washed out 
resulting in the collapse of the structure. 

Organic matter that spreads as a thin film 
on the sand particles as proposed by Emersoni- 
may assist in the formation of bigger but un¬ 
stable aggregates while bacterial gums by their 


thread-like structure bind the clay particles 
into smaller but stabler aggregates. Legume 
nodule bacteria thus seem to play an impor¬ 
tant role in the building of soil structure. Tliis 
is borne out by the results obtained in several 
field experiments where legumes are grown in 
crop rotation.3 The senior author is gratefxil 
to the FAO/IAEA, Division of Atomic Ener^ 
in Agriculture, for the award of a Fellowship 
during the course of the investigation. 

Division of Agric. Physics, V. A. K. Sarma. 
Indian Agric. Res,. Inst., C. Dakshinamurti. 
New Delhi, India, 

October 20, 1970. 


1. Emerson, W. W., /• Soil Set,, 1959, 10, 227. 

2. Dakstiinamiirti, C. and Mansharamani, N., Techni" 

cal Reports ScTiss, IAEA, Vitnna. 1966, 65, 46* 

3. Prabhakara, J., M,Sc, Thesis, I. A.R.l., New 

Delhi, 1970. 


STRUCTURE OF SALACIA DIKETONE - A 
FROM SALACIA PRENOIDES 

From the root bark of Salacia prenoides D.C. 
Heymann et al.^ isolated two substancesi 
^ 30 ^ 40^3 having the 

-CO-CHo-CO- grouping. We have re-examined 
this plant material and obtained, besides thei 
above two, another compound C 3 QH 4 g 02 which 
we name Salacia Dike tone-A whose UV and IH 
spectra reveal that it also has the -CO-CHo-CO— 
grouping. In its mass spectral fragmentation, 
it was very similar to friedelin indicating the 
possibility of its being related to friedelin. Since 
there is only one ring, namely A, in friedelane 
which can accommodate the -CO-CHo-CO— 
grouping, the substance could be friedelane- 
1, 3-dione. Thisl compound has now been syn¬ 
thesised starting from friedelin via its A*^“Cnol 
benzoate. The natural and synthetic compounds 
have been found to be completely identical in 
all respects including IR spectra. 

While processing large quantities of the plant 
material, we found that it also contains an 
extremely small proportion of friedelin itself. 
The co-occurrence of a monoketone and a 
diketone of friedelane is interesting. 

The authors thank Professor T. R. Seshadri 
for his kind interest and the Indian Council of 
Medical Research for a research fellowship to 
one of us (N. C. T.). 

Dept of Chemistry, S. Rangaswami, 

Delhi University, N, C. Tewari. ' 

Delhi-7, September 28, 1970. 


h Heymann, H., Bbatanagar. S. S. and Fieser, L. f. 
Atntr, Chm. Soc*^ 19(14, 3689^ 
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PSEUDOMORPHOUS CALCITE CUBES 
FROM KOYANANAGAR, MAHARASHTRA, 
INDIA 

During their visits to Koyananagar (17“24'N.; 
73° 45' E.) immediately after the severe earth¬ 
quake of 11th December 1967, the authors came 
across some excellent specimens of calcite 
showing an almost perfect cubic form. These 
occur in drus'e cavities in basalts, and are asso¬ 
ciated with stilbite. The calcite cubes are 
colourless, transparent, and almost uniform in 
. size with edges measuring about 1 cm. Gonio- 
metric measurements of interfacial angles 
showed an exact value of 90°. Interpenetration 
twins are quite common. Microscopic examina¬ 
tion clearly reveals that the mineral under 
study is calcite showing uniaxial negative inter¬ 
ference figure, and refractive indices measur¬ 
ing ue— 1*486 and na>= 1*658. It is apparent 
that the calcite, in this case, is pseudomorphous 
after some mineral belonging to cubic system. 
None of the druse mineralsi in basalts of the 
Deccan, save analcime, have a cubic symmetry. 
Analcime shows a trapezohedral form and thus 
the morphology of calcite under reference does 
not fit this mineral. The occupants of the druse 
cavities in basalts are generally low tempera¬ 
ture minerals, and the development of the cube 
(10 0) form of the original mineral represent¬ 
ed by calcite is consistent with this. The inter¬ 
penetration twins noted here are of common, 
occurrence in the mineral fluorspar. 



Fu;. 1. Pseudomorphous calcite cubes from Koyana 
nagar. 

The cube form of calcite is here believed to 
be due to the replacement of fluorspar which 
had earlier crystallised from late stage mag¬ 
matic emanationsi and had deposited in cavi¬ 
ties. In this connection it may be stated that 
Subramaniam and Parimoo (1963) have attri¬ 
buted the genesis of fluorspar deposits of Amba 
pongar, directly to the Deccan volcanism of 


India, and have believed that the mineralising 
solutions were given out by the basaltic magma 
during the fumarolic stage. Crystallisation of 
fluorspar in the druses in basalts: of Koyana¬ 
nagar before being replaced by calcite could 
thus be possible. 

The authors express their grateful thanks' to 
Dr K. B. Powar for critically going through 
the manuscript. 

Dept, of Geology, V. V. Peshwa. 

University of Poona, Anant V. Phadke. 

Poona, October 12, 1970. 


1. Sabrahmaniam, A. P. and Parimoo, M. L,, '"Fluor¬ 
spar mineralisation related to Deccan Basalt Vol- 
canism at Amba Dongar, Baroda Distiict, India ” 
Nature, 1963, 198, 563. 


PLEISTOCENE DEPOSIT AROUND 
ARIYALUR (MADRAS) 

The area around Ariyalur is well known for its 
Cretaceous invertebrate fossils, while Dinosau- 
rus' bones have also been described from this 
region. Except for a note by Matley (1929, 
p. 346) in which he refers to certain mamma¬ 
lian remains, no other forms have been report¬ 
ed from the area. A collection made by this 
Department in 1952 contains, among other re¬ 
mains, a tooth of Equtus (No. T/65) which has 
been recently identified by the author during 
the course of rechecking the Ariyalur mate¬ 
rials. The specimen is well preserved except 
for the parastylid, external margin and part 
of the root. 

The tooth is long (18 mm.), narrow (9 mm.) 
and hypsodont (55 mm.) and is posteriorly con¬ 
cave showing the characters of a last lower 
right molar. The valley between the meta- 
conid and metastylid is U-shaped which is a 
caballine rather than a zebrine character. This 
leads to the conclusion that the molar may 
belong to Equus namadicus rather than to 
Equus sivalensis. 

Pilgrim (1929, p. 346) identified the mam¬ 
malian remains collected from this area by 
Matley as Eqwus and Bos (or Buffelus) and 
thought that these materials had been derived 
from the Cuddalore sandstone (Pliocene), 
whereas the present find indicates that there 
are some isolated patch of Pleistocene in the 
area since, according to him (1939 and 1944) 
Equus sivalensis lived during Pliocene and 
Equus namadicus during Pleistocene. Further, 
the matrix of the present specimen is the same 
earthly, calcareous, as that of the Cretaceous 
invertebrate fossils of Ariyalur, whereas tiio 
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Table I 

The effects of bonehnychi oti gToxoUi and metabolism of glucose and lactic add 
production and alao ctiaugc of pH in Bacillus subtilis cultures 


rdiioil of ing/lO ml ( Glucose Lactic acid mg/10 ml pH 


ill lunirs 

(lout. hsui. 

Still. 

Coiit. 

Bsm. Stm. 

Coat. 

Bsm. 

Stm. Cont 

Bsm. 

Stm. 

0 

0*00 0*00 

0*00 

lO-OO 

10-00 10-00 

0*00 

0-00 

0-00 7.1 

7-1 

7-1 

21 

1*85 0*28 

0*46 

9*3B 

9-82 9-68 

0*56 

0-28 

0-34 7-4 

6*9 

6-8 

45 

8 •(12 0*85 

2*04 

5*r>o 

9-63 9-14 

0*85 

0*38 

0-46 7-6 

6*8 

7-0 

59 

11*38 2*40 

3 • 67 

2*:u 

9-36 9-12 

X*()l 

0-48 

0-59 S-l 

7-3 

7*6 

il3 

22*62 6*02 

9*51 

0-51 

6-18 5-32 

1-17 

0*82 

0-87 8-6 

7*8 

7*9 

117 

20*13 8-18 

12-16 

o*:m 

2-02 1-61 

0*28 

0-94 

0-98 9-1 

8-1 

8-6 

C.'m.t. Ftnitrul, 

hsm. 

Bosdinyein- 

aented (0-3 /^g/ml), Stm.—Streptomycin (1*0 gg/ml) treated. 





Table II 






The effects of 

boselmtjchi ni?. 

the nietabolism of nitrogen 

and phosphorus in 





Ilacillus subtilis 

cxdtxircs 





Pcricxl 

nf 'rotui nitrogtMi m 

g/U) ml 

Total i)hospliorus mg/10 ml 

Inorganic phosphorus mg/10 m. 

mcnhuuuu —---- 









in hinir.s Coat. 

M.suj. 

Stin, 

Cont. 

Bsm. 

Stm. 

Cont. 

Bsm. 

Stm. 

0 

5*08 

5-08 

5-OS 

4-00 

4*00 

4*00 

4-00 

4*00 

4-00 

21 

4*05 

4-96 

4-SS 

3-86 

3*80 

3*78 

2-25 

3-62 

2-98 

45 

4*01 

4-78 

4-<r^ 

1-84 

3*21 

3*01 

1-68 

2-95 

2-55 

69 

3*65 

4 • 70 

4-02 

1-71 

3-03 

2*83 

1-62 

2-71 

2*48 

93 

2*35 

4 • tiff 

3-83 

1-63 

2-71 

2*41 

1-61 

2*44 

2-07 

117 

2*64 

4*01 

3-60 

1-98 

2*19 

1-79 

1-62 

1*82 

1-50 


V’oiuT Lontn)!, ^ lloHcimycin (O**^ /^g/nil) trcaleil, Stm.—Streptomycin (1-0 pglml) treated. 


hours of ^.;r(>\vth and sul>st‘qucnUy lactic 
:?/id in tlu‘ liroth diinini.shcd probably clue to 
il'.s ulili/.ation owiuu' h) low availability of glu- 
In antil>i(dic-trt‘alecl cultures, lactic acid 
production in'crtsiaeci steadily. Utili/.a.tion oC 
phosphate was eoinparat ivtdy hipiiier during; 
initial growth phast* in control expcwiinent; but: 
in biavth bosoiiuycin and strcptoniycin-ireatcd 
culiure.s, phosphate ulili/alion was cornpara- 
Uvady higher towards th(‘ initial and later 
g.ianvth phaj'.e. ddu" rate of utiliz.atii)n ol nitro- 
was dire<ctly linked witli tht*' growth ol 
!sdh antil>ioti(’~tn‘at(‘d and untiasiit'd cultures. 
So. from th(‘ pnsstmt studies on the' itKd’abolism 
of li. .subtilis, no specilicity of boseintycini action 
can b(‘ sugg<‘.st(*d, rather the antil,)ioti}c <‘xhi- 
hits (‘Sst'Htially sirtular ctTeeb) as induced by 
strtidomyein.*^ Further stucUtss witK bo.seimycin 
nvealt*d that proUdn was one of lh<‘ macro- 
nH)lecuIes lirst inhibited roUowed by inhibi¬ 
tion of DNA and RNA .syntheses in B. s«ab- 
tilisA 

'rhi‘ author is grateful to Prof. 1^. N. Nandi, 
lU'ad of thi,‘ Department of Microbiology, foi- 
his inten:‘st in this work. 

D(‘pt, of Microbiology, Tapan Kxjmar Misra. 
Bostv Institute, CaIcutta-9, 

April 19, 1971. 
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24, 795. 

2. —, /. Antihioi,,, Japan, 1970, 23, 360, 

3. Folin, O. and Wu, II., /. Biol. Chem.y 1920, 41, 

3C)7. 

4 Barker, S. B. and Summerson, W. H., Ibid.., 1941 
138, 535. 

5. Ilertha, H. T. and Ephriam, S., Ibid., 1953, 302, 

675. 

6. Mamlal, A. and Majumdar, S. K., Indian J. Bio- 

chevu, 19()C), 3, 242. 

7. Misra, T. K. and Sinha, R. K., Expenmefitia, (In 

press). 

COMPOSITE CULTURES OF 
RmZOBITJM-^K BETTER MEANS OF 
INCREASING THE YIELDS OF 
SOYBEANS 

SiNOLE strain cultures of rhizobia axe being 
used as inoculants for legume cultivation in 
India althougih U.S.A., Australia and other 
countries have resorted to multiple strain cul- 
turesi and established the efficacy of such a 
procedure. However, ineffective strains have to 
be excluded from such composite cultures be¬ 
cause they mitigate the ability of effective 
strains t,o establish in the root region.'i^ 

In order to try the performance of compo- 
efte cultures, two strains of R. japonicum (SB-1 
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Table I 


Soybean field experiment, Kharif, 1970=^* 


(Average bean yield in kg per hectare ; var. Bragg in all places except at Jgnagadh where J 231 was used) _ 

Pantnagar Jabalpur Kalyani Amravati Junagadh Ludhiana 

Treatments (Foothill (Shallow (New alluvial (Medium (Medium (Brown 

swampy soil) black soil) soil) black soil) black soil) soil of Indus) 


1. 

Control 

2307 

2. 

SB-l 

2636 

3. 

SB-16 

2637 

4. 

I.A.S.C.-2t 

2644 


C.D. at 5» 

326 


1639 

1997 

2040 

2839 

2804 

2250 

2920 

2561 

2750 

3090 

3147 

2680 

348 

843 

443 


673 

1897 

2039 

2534 

1924 

2532 

2091 

2592 

424 

623 


* Trials at Delhi, Katrain, Berhampur and Coimbatore were not significant. t Composite culture of SB-1 
and SB-16. 


and SB-16) were chosen. They were shown 
earlier in this laboratory to be effective^ and 
non-competitive in pot trials using soybean 
var, Bragg. They were also serologically homo¬ 
logous (personal communication from Dr, B. E. 
Caldwell, USDA). Ten different locations in 
India representing varied agroclimatic condi¬ 
tions were selected and field trials conducted 
under the All-India Co-ordinated Research 
Project on Soybean in Kharif, 1970. 

Significant increase in the yield of beans due 
to inoculation with the composite culture 
(LA.S,C.-2) was obtained at Pantnagar, Jabal¬ 
pur, Kalyani, Amravati, Junagadh and 
Ludhiana (Table I). A noteworthy feature 
was that while SB-1 and SB-16 strains were 
not effective at Amravati and Kalyani respec¬ 
tively, the composite culture was significantly 
effective in increasing yields of soybean at both 
the places indicating the efficiency of compo¬ 
site cultures in different agroclimatic condi¬ 
tions. The usefulness of increasing the number 
of strains in preparing a composite rhizobial 
inoculum to suit different cultivars of soybean 
and soil conditions remains to be explored. 

The author thanks Dr. N. S. Subba Rao, 
Head, Division of Microbiology, I.A.R.I,, for 
critically going through the manuscript and 
Shri H. B. Singh, Co-ordinator, Soybean 
Scheme, for giving facilities to conduct this 
trial at various centres. 

Division of Microbiol., V. R. Balasundaram. 
Indian Agric. Res. Institute, 

New Delhi-12, April 3, 1971. 


1. Burton, J. C., X Iniem^ Cong, Microbiol,, 

Mexico, 1970, p. 221. 

2. Balsisundaram, V. R., Iswaran, V.. and SundaraRao 

W. V. B., Curr, Sci„ 1970, 39 , 328. 


OCCURRENCE OF WILT AND 
STEMBURN DISEASE OF TEPHROSIA 
VOGELII HOOK. F. IN INDIA 

Tephrosia vogelii Hook, f., a tropical shrub, 
has been recently introduced in India from 
Puerto Rico and other places for its valuable 
rotenone. Rotenone is commonly used as in¬ 
secticide to control icertain household pesti^ in 
storage and other insects in the field. During 
the year 1968-69, it was found that some of 
the plants of T. vogelii grown in experimen¬ 
tal plots, at Regional Research Laboratory, 
Jammu, showed wilted and stemburn symp¬ 
toms. Experiments were, therefore, undertaken 
to study the causal agent and the results ob¬ 
tained are reported here. 

Wilted plants showing typical stemburn 
symptoms were collected from the field and 
washed in water. xThe collar regions showing 
the symptoms were cut into small bits, surface- 
sterilised, washed again and were finally trans¬ 
ferred to the tubes containing potato dextrose 
agar (PDA). 

Out of 50 different isolates made a majority 
of them were Pythium spp. and. the rest were 
Fusarium spp. Experiments were undertaken 
to study the pathogenicity of tihese two groups 
of fungal isolates by two different methods. In 
one set of experiments, (Cultures of the two 
fungi grown on PDA were mixed separately 
to the sterilized soil. The soil mixture thus 
obtained was filled into ten earthen clay pots 
for both the species of fungi sjeparately. Two 
seedlings of T. vogelii of 80-90 days age were 
planted in each pot and were irrigated regu¬ 
larly once a day. Similar seedlings planted in 
10 similar pots containing only sltierilized soil 
without mixing the inoculum were kept as con¬ 
trol. In the other set of experiment, the cul- 
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ture suspc'nsion of botii. the fungi was placed 
around the t'ollar region of two plants of each 
pot. Ten pots containing two seedlings each, 
were inoculated for Fasarnan. sp. and Pyihiuvi 
.sp. si^paratidy and an equal number of 
.si'ccilings without adding culture suspension 
ilcrvt'ti as control. Kxperinuuit was repeated 
thrc'e tinu's. During all the thrt‘e times, 80% 
to of plants inoculatixi with tlu' culture 

of PyifiiuDi sp. citwelopi‘d typical stemhurn 
synipUom.s and started wilting wit4hin 15-20 
day.N following inoculation. Whm-eas, all the 
plants inoculated with culturi^ of thi' Fiiaarluni 
.sp. and alst) th(' plants maintaim‘d as control 
remained healtliy and norn^ of them exhibited 
any <iis(‘asi' symi)tom.s. indicating thert^by the 
Pytfi'nnn .spc as the causal agtuit involved in 
th(‘ stemhurn disease of T, voyvlii. The cul- 
Uin* of tht^ Pijthiuvi sp. was lausolaled from 
tht‘ wilti'd plants and on identilieation the 
fungus involv(‘d was found to b(‘ Pj/iJiinm. 
(IrUniitt* Meura. Rui)))el <*/ at <*arli(‘r n^ported^*- 
Rhiiuictojiia sp. causing damping otT and foliar 
blight in T. vexjelii and tht‘ wilt disease by 
the PiiyiopfitJiora Pi'lliciilaria filauivntasa 

has also hemi r('port(‘d to caust' wilt both in. 
T. nof/rhi and Cajaaga indiriiHp So far, P]/- 
Piinui didvnsc iVhnira is known to cau.se .stem- 
buni and wilt in I)(dhi tobacco"* and it ha.s, not 
Ix'cn rei>(}rt(‘d t*arlit‘r to cause stemburn and 
wilt in T, vogcdil. Thi.s i.s thus the first r(‘Cord 
of it. 

Tlu* author.s an* ind<*bt<‘d to th<* T>in*ctor, 
(’’oMunonw'ealtih Mycological Institute*, K<‘w, for 
tlu* idt‘nt id cation of the* fung.us. and to Dr. K. 
Ganapathi, Direedor, R(‘gional R<ss(*arch T.abo- 
ratory, Jammu, for the* faciliti<*.*Ji provid<‘d for 
the studit*.s. 

Rcgi<>nal Hes. Lab., V. R. pANnoTitA, 

Jammu, ApHl 20, 1971. IT. Gupta. 

S. M. Sa.stuy. 


Pre»tsnt Address : '• Assistant Plant Patholo|;iat, (lovt. 

Pmldy HrHf*arch Station, Majhcra, P,0. (kirumpum, Oist. 
Nainital (IhPJ. 

** Vimt Pathologist, Institute of Ilorticulturail Kesearch, 
255, Upper Palace Orchard», Bangalore-5. 

L Huppd, K. G., Burner, D. K„ Preyre, R. TI. and 
Alma Santiago, P/ami /h's, Krpir., 1904, 48, 714. 

2 . —^ — and Alma Santiago# Phytofnitholoi^y^ 1965, 55, 

512. 

3. —. and Alma Santiago, Piant Dis. 1965, 49, 

676. 

4. Thels, T., Pregre, K. H and Kennard, W. C., 

P\A.O. Plant Pfotic. Bull., 1957, 5, 159. 

5. Meura, A,, Phytopath. Zietschr., 1934, 7, 169. 


XYLARIA APICULATA COOKE, 
NEW TO INDIA 

Tuts ;funps, described below, has not been 
reported in any of the previous lists! of fungal 
Bora of India and hence it is a new addition. 

Xylaria upiculata Cooke.—Stroma usually 
gregarious, -clavate, pulvinate to cylindrical or 
coniform wiltih short acuminate sterile apex, 
stipe distinct short to elongate, black or dull 
brown, longitudinally channelled. Subiculum 
lough, densJe matted to sparse, setose dull 
brown ropy, hyphae 4-6/^ in diameter. Initial 
layer of clava cream colour, later ectostroma 
turn.s yellow-gold, bulf, fawa or often feebly 
IK'rsi.stent. Surface of stroma wrinkled or 
.smooth, perithccia completely immersed, glo- 
bo.se to oval, 400-1000 /^ X 500-1100 Ai in size, 
ostiolatc and medium papillate. Asci cylindri¬ 
cal, 80-150/U X 9-12 eight-spored. Ascosporesi 
gibbous to navicolor, narrow-ended, medium tO" 
dark brown with prominent sheath measuring 
0-8 M X 16-24 At. 



Fig. 1. Piiotograph of Xylaria apiculata. 


FIG. 2. A. T.S. of stroma showing perithccia and asci. 
B. Ascus with ascospores. C. Ascospores. 
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A collection of Xylaria apiculata Cooke was 
made from Bilasi, District Sangli, Maharashtra, 
in the month of September 1970. 

Material of the fungu$ is deposited in the 
Mycological Herbarium of the Botany Depart¬ 
ment, Shivaji University, Kolhapur, Maharash¬ 
tra, India. 

Botany Department, A. N. Thite. 

Shivaji University, U. K. Kulkarni. 

KoIiiapur-4, 

(Maharashtra State), February 3, 1971. 

1. Cooke, M. C., Gfevillea^ 1879, 8, 60. 

2. Martin, P., Jour, of South African Botany, 1967, 33, 

315. 

3. —, Ihid,, 1967, 36, 73. 

4. Saccardo, P. A., Sylloge F ungorum, 1888, 1, 309. 


AN UNDESCRIBED SPECIES OF 
PBYLLOSTICTA FROM MAHARASHTRA 

Bignonia unguis-cati L. (F'am. Bignoniaceae), 
popularly known as *‘Cat’s-claw” is a beautiful 
tendril climber which clings to stone-walls 
through its typical small icurved hook-like 
claws. Profuse bright yellow flowers produced 
in pendent bunches are used for decorative 
purpos/es. During the rainy season of 1970 
(June-Sept.), a severe foliage disease was’ 
observed by the writers on this climber at 
Poona, characterised by numerous oval, ashy- 
white to pale-brown, leathery spots mostly 
originating from tips or margins. In advanced 
stage, such spotsi gradually enlarge and coalesce 
resulting in large irregular necrotic patches! 
and bring about blighting. At this stage, these 
spotted areas show profuse growth of erumpenti, 
dark, pinhead-like fruit bodies (pycnidia) of 
a species of Phyllosticta Pers. ex Desm., 
hitherto uninvestigated. 


tion as a new species with the following Latin 
diagnosis. , 

Phyllosticta bignonicola sf. nov. 

InfectionisS maculae, epiphyllae, icirculares vel 
irregulares, brunneae, dispersae. Pycnidia 
suberumpentia, spherical vel globoidea, fusce- 
brunneae vel nigra, in epiphyllo evoluta, osto- 
lata, 68-170 X 60-100 ^ ; ostiole magnit 10-32 /a 
in diam, Pycnidiosporae unicellularia, hya- 
lina, ovoid vel cylindrici, 6-10 X 3-4'*5 



FIG. 1. Phyllosticta bignonicola. A, Pycnidia; B, 
Pj'cnidios pores. 

In foliis vivtentibus Bignonia unguis-^cati L. 
Leg. R.T.S. (15-6-1970) ad Poona (India), 
M.A.C.S. Mycol Herb. Sub-Numero 1208 
(Typus). 

The type material is being deposited in Herb. 
Orientalis, New Delhi, India, and C.M.I., Kew, 
England. 

Grateful thanks are due to Prof. M. N. Kamat 
for his keen interest and advice, and to the 
Direictor for laboratory facilities. 

Dept, of Mycology & V. G. Kao. 

Plant Pathology, R. T. Solankure. 

M.A.C.S. Research Institute, 

Poona-4, March 17, 1971. 


1. Saccardo, P. A., Sylloge Fungorum, 1884, 3, 28. 


Table I 


Comparison of species of Phyllosticta reported on Bignonia species 


Fungus 

Host 

Pycnidia in [jl 

Pycnidiospores in 

Authority 

PhyUosticta tweediana Penz. et Sacc. 
Phyllosticta sp. (understudy) 

Bignonia tweediana 
Bignonia unguis-caii 

120-130 diam. 
68-170 x 60-100 

3-5'4x 1-7-2 
6-10x3-4-5 

Saccardo (1884) 
Authors 


Identity of the Fungus, —There is no report of 
any species of Phyllosticta on this host so far, 
except the one, viz., Phyllosticta tweediana, 
reported on Bignonia tweediana lindl. from 
Italy, 1 the comparison of which is given in 
Table I. 

It is evident from Table I that the 
fungus under study is distinct in morpho¬ 
logy in having much bigger pycnidia and 
pycnidiospores, thus; justifying its accommoda- 


APOMIXIS IN CEFTCHRUS CILIARIS : 

A PRELIMINARY STUDY 

The genus Cenchrus has two important species, 
uiz., C. ciliaris and C. setigerus. In C. setigerus^ 
three chromosome races (2 n = 34, 36', and 54) 
have been isolated ; whereas in C. ciliaris, as 
many as eight forms (2n= 32, 34, 36, 38, 40, 
52, 54 and 56) are known (Ramaswamy 

et Although apomixis in C. setigerus has 

been demonstrated (Fisher et no 
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attempts seem to have been made tio find out 
the mechanism of apomixis in C. ciliaris. The 
list of apomiictic grasses presented by 
Bro'Wn^ did not include C. ciliaris. However 
the studies undertaken in the past suggested 
the presence of apomixis in this species. Such 
a suggestion was based on cytogenetic and 
breeding studies. Positive evidence for the 
presence or absence of apomixis can only be 
obtained from laborious and time-consuming 
studies! of megaspore, embryo sac and embryo 
development. Due to the availability of squash 
technique now (Bradley^), this task of 
detection of apomixis in grasses has become 
easier. i , ^ I 

During a recent cytological survey of grasses 
from Western Uttar Pradesh, three collections' 
of C. ciliaris were sltudied from Meerut and 
Hastinapur, All of them showed irregular 
meiosis. The irregularities included the 
presence of univalents and multivalents at meta¬ 
phase I, lagging chromosomes at anaphase I 
and anaphase IT and the presence of micro¬ 
nuclei at dyad and quartet stages. In collec¬ 
tion No. 667 where apomixis was worked out 
using squash technique, chromosome associa¬ 
tions were worked out at metaphase I (n = 18) 
and the results are presented in Table I. 

Table I 


Chromosome associations at metaphase 1 


I 

II 

III 

IV 

Xta/cell 

Range .. 0-2 

6-18 

0- 1 

0- 6 

31-38 

Mean .• 0-24 

10*68 

0*16 

3*48 

34*64 


At anaphase I, 86-25% cells and at anaphase 
II 86-50% »cells were normal, the remaining 
cells showing laggards and bridges. The 
meiotijC irregularities suggested that apomixis 
may be common in the species. An attempt 
wa^, therefore, made to study the embryo sacs 
and the embryo development. Since section 
cutting is a time-consuming process, a modified 
Bradley's squash technique, suggested by 
D'Cruz and Reddy,^ was followed. 

The presence of multiple embyo sacs and 
multiple embryos was found to be common 
feature. From a total of 26 ovules studied, 
17 showed the presence of multiple embryo 
s)acs. Frequency distribution of the ovules; 
having different numbers of embryo slacs is! 
given in Table II. Most of these embryo 
sacs were not mature and were found in the 
form of initial cells or in the early stages of 


Table II 

Frequency distribution of ovules with varying 
number of embryo sacs 

Number of embryo sacs 1 2 3 4 5 6 7 

Frequency of ovules .. 9 6 8 .. 1 .. 2 

the embryo sac development (Fig. 1). In no 
case more than two mature embryo sacs were 
observed in the same ovule. This suggested 
that most of the embyo sacs which start their 
development never reached maturity. The 
additional embryo sacs were presumably 
nucellar in their origin. Polyembryony was 
observed in some of the ovules studied. In 
ovules, where embryos were found in their 
later stages of development, more than one 
embryo were never observed in the same ovule. 
This may be due to the very small sample 
studied. When polyembryony was observed, 
multiple embryos were found in the form of 
bunches (Fig. 2) suggesting cleavage poly¬ 
embryony or adventive embryony. If will be 



Figs. 1-2 Fig. 1. A two-nucleate young embryo sac 
from squash technique. Fig. 2. One of the several bunches 
of embryos squashed from the same ovule. 

difficult to establish their exact mode of 
development, unless microtome sections are 
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used for study. Such a study is, however, 
underway. 

Division of Plant Sci., P. K. Gupta. 

Meerut Univ. Inst, of Yashvir. 

Adv. Studies, Meerut, January 2, 1971. 


1. Ratnaswamy, K. R., Raman, V. S. and Madhaya 

Menon, P., /. Indian bot. S^c.^ 1969, 48, 102. 

2. Fisher, W. D., Bashaw, E. C. and Holte, E. C., 

Agron, 1964, 46, 401. 

3. Brown, W. V., Jour. South Afr. Bot.^ 1968, 24, 191. 1 

4. Bradley, W. V. Stain Techn.^ 1948, 23, 29. 

6. D’Cruz, R. and Reddy, P. S., Ibid., 1967, 42, 237. 


REVIEWS AND NOTICES OF BOOKS 


Modern Aspects of Solid State Chemistry. 
Edited by C. N. R. Rao. (Plenum Pub. 
Corpn., 114, Fifth Avenue, New York, N.Y.), 
1970. Pp. xiv + 103. Price $ 9.50. 

Solid state chemis^try, being an interdisci¬ 
plinary field, is very vast and no single text¬ 
book can cover the entire field in detail- Asi 
the editor points out in his preface, this com¬ 
pilation is' by no means icomplete. This volume, 
undoubtedly is of help to graduate students 
and to solid state scientists in general Within 
the boundaries, the editor has done a reasonable! 
job of linking the various chapters. The most 
impressive feature of the volume is that the 
articles were written by Chemists;^ Physicists, 
Metallurgists, etc., and as such there is a good 
blending of different disciplines. 

V. R. Pai Vernekar. 


Ultrasonic Transducer Materials. Sdited by 
Oskar E. Matfiat. (Plenum Publishing Corpo¬ 
ration, 227, West 17th Street, New York, N.Y. 
10011, U.S.A.), 1971. Pp. ix+185. Price 
$ 12.50. 

This is the latest volume in the Ultrasonic 
Technology series of Monographs under the 
general editorship of L. Balamuth of the Ultra¬ 
sonic Systems, Inc., New York. In recent years, 
remarkable progress has been made in the 
development of materials for ultrasonic trans¬ 
ducers, and there is a continuing trend towards 
increasingly higher frequency ranges for appli¬ 
cation of ultrasonic transducers in modern 
technology. Literature on the subject is 
scattered over numerous technical and scientific 
journals. A compact book as the present mono¬ 
graph presenting the state-of-.the-art on tjhe 
subject is a need and thus it will be widely 
welcomed by workers in this field of study. 

Three sipecialists have contributed the three 
chapters in this monograph, Chapter I by Y. 
Kikuchi deals with magnetostrictive metals and 
piezomagnetic ceramics as transducer materials, 


Chapter 11 by Don Berlincourt covers piezo¬ 
electric crystals and piezoelectric (electro- 
strictive) ceramics. Chapter III by A. H. 
Meitzler focuses on piezoelectric materials and 
techniques for ultrasonic devices operating 
above 100 MHz. A. S. G. 


Annual Review of Physiology (Vol. 33), j 
Editor: Victor E. Hall. (Annual Reviews, ! 
Inc., 4139', El Camino Way, Palo Alto, Cali- ■ 
fornia 94306, U.S.A.), 1971. Pp. ix-{-661, 
Price : U.S.A. $ 10.00 ; Foreign $ 10.50. 

The current volume of this well-known 
series of Annual Review of Physiology contains 
the following articles : '‘Catecholamine 

Functaons”, by J. Axelsson; “Action of 
Vertebrate Sex Hormones”, by H. G. Williams- 
Ashman and A. H. Reddi ; “Kidney", by Jaclv 
Orloff and Maurice Burg; Respiration: 
Alveolar Gas Exchange”, by Jahannes Piipcr 
and Peter Soheid; “Temperature Acclimation 
in Birds and Mammals”, by R. R. J. Chailee 
and J. C. Roberts; “Central Nervous System : 
Afferent Mechanisms”, by R. W. Rcdieck: 
“Nervous Function at the Cellular Level: 
Glia”, by Arnaldo Lasansky ; “Peripheral 
Mechanisms of Vision”, by Paul Witkovsky; 
“Physiology of Hearing”, by Donald H. Eldredge 
and James D. Muller: “Cyclic Nucleotides”, by 
J. G. Hardman, G. A. Robison and E. W'. Suther¬ 
land ; “Motor Mechanisms: The Role of the 
Pyramidal System in Motor Control”, by Vernon 
B. Brooks and S. David Stoney, Jr. ; “Brain- 
Adenohypophysial Communication in Mammals", 
by F'. E. Yates), S. M. Russell, and J. W. Maran; 
“The Regional Circulation”, by Gordon Ross; 
“Heart : Excitation and Contraction”, by 
Edward A. Johnson and Melvyn Lieberman; 
“F'eeding: Neural Control of Intake”, by 
Bartley G. Hoebel; and “Comparative Physio¬ 
logy : Gas' Exchange and Circulation in Fishes", 
by Kjell Johansen. A. S. G, 
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Nfatural Regulation of Animal Populations. 
Edited by Ian A. McLaren. (Aldine Pub-, 
lisihing Company, 320, West! Adams. Street,, 
Gliicago, Illinois 60606), 1971. Pp. 195. Price : 
Cloth Bound $ 6.95 ; Paper Bound $ 2.95. 

This book is the first we have received in\ 
the Atherton Controversy series. The purpose 
of this new series is( to make available to the 
college teacher and his students tightly organized 
volumes presenting conflicting views of key 
controversial subjects in political science, socio¬ 
logy, psychology, and other fields. Each 
Atherton Controversy is. edited, by a scholar! 
intimately acquainted 'witli t1he topic who 
provides an Introduction establishing the basis 
for argument and outlining ttie issues. The 
body of the book consists of a careful selection 
of authoritative published papers that present 
contrasting views of the siubject. Thus each 
volume in this series: should provide thought- 
provoking material for classroom discussion 
and. papers. 

The present] volume in the field of population 
ecology contains ten papers, published between, 
1958 and 1968, which focus attention on three 
main issues of the subject, namely the effects 
of environment and population density on 
population dynamics, the influence of animal 
behaviour on population growth, and the possi¬ 
bilities of genetic feedback or short-term 
evolutionary change in control of animal 
populations. The editor Professor McLaren 
provides a well-analysed introduction on the 
.scope of the subject' and the points involved in 
the controversy. A. S. G. 


Liberal Arts Mathematics. ByL. Spector. (Addi- 
son-WcsIey Publishing Company, Inc., West 
End House, 11, Hills Place, London, W. 1, 
England), 1971. Pp. :xvH-560, Price X4.35. 
We arc notking great changes taking place 
in recent; years in the content and method of 
teaching mathematics in schools and colleges 
and a number of books are appearing in thq 
market. The book under review presents the 
year of Mathematics now ofifered at Borough 
of Manhattan Communit.y College, the City 
University of New York. The course intended 
for liberal arts students is both mathematical 
and capable of being understood. The stress 
in the treatment is more verbal than notational 
or symbolic as is. the practice in usual text¬ 
books of this kind. This is a well brought-out' 
production which is extremely interesting and 


intellect sharpening. The Quiz ati the end of 
each section is as important asl the text It 
teaches the student to understand the text and 
prepares him to go ahead. 

The contents cover a wide range from 
“numerals and numbersi”, through “Godel’si 
proof” to “Pyramids and Pascal’s triangle”. 
The book will also interest the general 
reader in providing creative mental exercise 
on mathematics, logic and language. 

A. S. G. 


Applications o£ Holography. Edited by E. S. 
Barrekette, W. E. Knock, T. Ose, J. Tsujiuchi 
and G. W. Stroke. (Plenum Publishing Cor¬ 
poration, 227, West 17th Street, New York, 
N.Y. 10011, U.S.A.), 1971: Pp: viii + 396'. 
Price $ 16.50. 

This volume icontains primarily the pro¬ 
ceedings of the second U.S.-Japan Seminar on 
hologiraphy, helld. in W'a^hingjton, D.C. from 
October 20-27, 1969 under the auspices of the 
National Academy of Sciences, National 
Science Foundation, and the Japanese Society 
for the Promotion of Science. In addition to 
the papers presented at the seminar, several 
others are included becausle they cover impor¬ 
tant applications which are appropriate to this 
volume. Attendance at the seminar was limited 
and selective being confined to specialists, and 
hence the papers presented are from recognized 
authorities on the particular aspect of holo¬ 
graphic application. 

The book is invaluable for engineers and 
reseanchersi interested in current and future 
commercial applications of holography and 
coherent optics in such areas as metrology 
optical data processing, aperture synthesis, and 
computer systems. 

Among the topics included are 3-D con¬ 
struction of imaginary objects, correction of lens 
aberration, non-linear holographic interfero¬ 
metry, computer synthesis of holograms and 
■spatial filters!. Radar and microwave applica¬ 
tions., holographic technique applied to eye and 
vision research. A. S. G. 


Low-Frequency Vibrations o£ Inorganic and 
Co-ordination Compounds : By J. R. Ferraro. 

, (Plenum Press, New York), 1971. Papers 310. 
Price $ 18.50'. 

The present book is the second in the rapidly- 
growing field of Tar Infared Spectroscopy’ as 
applied to inorganic and co-ordination com- 
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pounds. This book, by Prof. Ferraro, covers, 
the low-frequency vibrations from 650 cm'^ 
downwards. The book cleairly demonstrates; 
the usefulness of the far infrared region with 
or without the aid of other methods, of study. 

A major portion of the book is devoted to 
metal-ligand vibrationsi connected with metal- 
oxygen, metal-halide and metal-nitrogen ; and 
are based on symmetry considerations. Exten¬ 
sive tabulation of the frequencies are neatly 
made and some correlations regarding metal- 
ligand vibrations drawn. Wherever appro-' 
priate, the higher frequency vibrations are 
also considered. Other metal-ligand vibra¬ 
tions where the ligand donor atoms are sulfur, 
selenium, tellurium, phosphorus, arsenic or 
metal are briefly discussed. Organometallic 
compounds (metal-carbon vibrations) are not 
included. 

The book covers in fair detail the history, 
instrumentation, calibration and sampling tech¬ 
niques. A discussion of the slow-neutron scat¬ 
tering and high-pressure techniques used to aid 
far infrared assignments is included. Other* 
applications, to ion-pairs, trapped molecules in 
clathrates, electronic transitions and lattice 
vibrations, are also outlined- Two appendices are 
given. Appendix 1 contains table of S 3 nn- 
metries for the space groups and group correla-! 
tion tables ; and Appendix 2, an outline of the' 
factor group analysis of solids. 

The book is intended for chemists and spec- 
troscopists working on inorganic and co-ordi¬ 
nation compounds in the far infrared region. 
This objective is fully realised. It is a very 
useful reference book for research workers. 
Sufficient information on far infrared spectro¬ 
scopy is available so that the book could be of 
use for teaching purpose also. The reviewer 
feelsj that persons who already possess a copy 
of Prof. Nakamdto’s excellent little book, 
Infrared Spectra of Inorganic and CO’^ordU 
nation Compounds' [John Wiley (1963)} would 
be greatly benefitted by adding this book to 
their Library. 

The literature has been covered up to 1969 
and a large number of references cited. There 
are a few typographical errors. Repetition of 
references in individual chapters could have 
been avoided. 

D. N. S. 


ANNOUNCEMENTS 

Symposium on Cellular Processes in Growth, 
Development and Differentiation 
The Biology and Medical Committee Sym- 
po-sium—1971/1972 on Cellular Processes in 
Growth, Development and Differentiation will 
be held at the Bhabha Atomic Research Centre, 
Trombay, Bombay, from November 22nd to 
November 24th, 1971. Deadlines for Abstracts— 
September 15th, 1971, and for Papers—October 
31s.t, 1971. 

The topics will include Phage DNA pheno¬ 
types and morphogenesis ; Regulatory mecha¬ 
nisms in prokaryotes and eukaryotes ; Homeo- 
static mechanisms ; Macromolecular, sub-cellular 
and cellular changes in differentiation; Specific 
antigens and cytodifferentiation; Abnormal 
cell proliferation in higher organisms ; and 
Senescence and ageing. 

Correspondence regarding the s 3 rmposiuiii 
i^hould be addressed to : Dr. P R. Mahadevan, 
Biology Division, Bhabha Atomic Research 
Centre, Bombay-85. 

Award of Research Degrees 

Andhra University has awarded the Ph.D. 
degree in Zoology to Shri R. V. Ramasastry. 

The M.S. University of Baroda has awarded 
the Ph.D. degree in Botany to Shri G. 
Prathapasenan. 

Sri Venkateswara University, Tirupafil, has 
awarded ihe Ph.D. degree in Physics to Shri C. V. 
Raghavan; Ph.D. degree in Chemistry to 
Smt. S. Induhala. 

Books Received 

Biochemistry of Brain and Behaviour. Edited 
by R. E. Bowman and S. P. Dutta. (Plenum 

Pub. Corpn.), 1971. Pp. xi + 364. Price 

$ 16.50. 

Principles of Lithogenesi^. Edited by S. I. 
Tomkeieff and J. E. Hemingway. (Plenum 
P'Ub. Corpn.), 1970. Pp. x+577. Price! 

$ 32.00. 

Current Problems in Fertility. Edited by A. 
Ingelman-Sundberg Bils-Olovlunell. (Plenum 
Pub. Corpn.), 1971. Pp. xv-f 244 Price 

$ 12.50. 

Neuropoisons^ Their Patho-Physiological 
Actions (Vol. I)— Poisons of Animal Origin. 
Edited by L. L. Simpson. (Plenum Pub. 
Corpn.), 1971. Pp. xiv-f 361. Price $ 22.50. 
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basic dykes sequence in the precambrian complex south-^east of 
TURA, GARO hills, MEGHALAYA, ASSAM 

B. C. BAROOAH 

Directorate of Geology and Mining^ Shillong, Assam. 


Abstract 

Basic dykes and sills of three widely dilferintt jx'riods have affected the Precambrian rocks 
exposetl south-east (d’ Tura, Garo Bills. From their metamorphic history and structural 
behaviour not only the sequence of their emplacement but the conditions of the country rock 
during the periods of their emplacement have been deciphered. Basite-Metadolcrite-Basaltic 
dykes and sills is the order of sequence seen. 


ti 


Introduction 

O lari.^e~scale mapping of any area in the 
Precambrian exposures in y\ssam ihas been 
undertaken so far. During llu' period Novem¬ 
ber 19G8 to May the writer had the 

opportunity la carry out such, mapping in an 
area 'covering 5 sq km south-easi, of Tura 
(90“ 30' 35" K ; 25" 30' 53" N ; Fig. 1, inset), the 
headquarters of the Gart> Bills i:)islrict, Assam. 
Tihe result had been ven-y revettling and forms' 
the subject of a dilTeretil communication. Bert' 
it is propo.st'd todcal only with the' l)asic hypa- 
bysal rocks traversing the st'ries of ancii'iit 
crystalline' rocks. 

The Prt'catnbrian ceimide'x forms a promi¬ 
nent ])hysiograi)hieal ft'alun' in tilu' art'a south- 
easi; of Tura and mainly ef)mprises of ])iotile 


.sichist, quartzofeldspathiic gneiss, calc schist and 
•calc gneiss ah of which intruded by basic in- 
Irusives of different ages and granite (Fig. 1). 
The.se basic intrusives; show different st[ruc- 
tural bohaviour and have different metamor¬ 
phic history. From their grade of metamor¬ 
phism and from their varying structural 
P'atterns a dotinite order of sequence can be 
established such as Basite-Metadolerite- 
Basalt.ic dykes/ and sills. 

Basite 

Tile ('arliesl of the basic intrusives in the 
arc'a are the basite. Narrow, only 30 cm to 8 m 
across, and of limited areal extent upto 700m 
in leng!.h (Fig. 1), they are mostly concordant 
miisse.s showing an E-W to ENE-WSW trend. 



FIG. 1. Geological map of the area south-east of Tara, showing the distribution of different basi^ 
Jntruslves and granite, (Thickness of some of the basic masses is slightly exaggerated.) 





450 

They have sharp contact with the country rock 
and rarely show discordant relation. Usually 
foliated but sometimes strongly so, they com¬ 
monly exhibit marked lineation. The foliation, 
is generally parallel to the margins and is 
affected by later deformations. Plagioclase 
(An 3 o_;^o), hornblende and biotite are the chief 
constituents but quartz also is present in small 
quantity. 'The rock rarely shows relict sub- 
ophit/ic texture. Subhedral hornblende grains, 
with sichiller structure indicate complete re¬ 
placement (conversion) of pyroxene into 
hornblende. Elongate flakes of biotite show 
preferred orientation and discordant relation 
to hornblende, indicating their growth after 
hornblende. Epidote, ilmenite, sphene, magne¬ 
tite and rare garnet occur as accessories. The 
mineralogical composition approximates that of 
a metamorphosed basic igneous rock, which is 
suggestive of an igneous origin for the rock. 

Metadolerite 

A suite of NW-SE to N-S-trending meta¬ 
dolerite dykes are of common occurrence in 
the area (Fig. 1). They show discordant rela¬ 
tion with schisls and gneisses cutting them at 
acute angles but rarely at right angles and at 
places they cut the basite also (Fig. 1). These 
dykes vary from 5 m to 60 m across and can 
be followed for few kilometres. Usually, they 
are medium to coarse-grained and character¬ 
ized by aub-ophitic texture near the centre 
grading off to a fine-grained margin. In the 
fresh centres of the rock, plagioclase, pyroxene 
and hornblende are the main constituents but 
hornblende is dominant ferro-magnesian mine¬ 
ral in the amphibolitized variety. Plagioclase 
(Ano^_-Q) with complex twinning, occurs as 
lath-shaped clouded crystals and constitutes 
the major part, of the rock. Pyroxene mostly 
augite (ZAci:i:42°) with rare hypersthene 
forms euhedral prismatic crystals, but usually 
iclouded due to exsolution. Even in the least 
amphibolitized centres, hornblende (ZAc = 
18°) is present but in variable amount as in¬ 
dividual prismatic primary plates and as; rims 
around iron ore and pyroxene. Irrespective of 
the mode of origin, all hornblende show iden¬ 
tical optical properties. Magnetite, ilmenite, 
quartz and rare garnet occur as accessories. 

Basaltic Dykes and Sills 

Of very common occurrences in the area is 
a swarm of basaltic dykes and sills of vary¬ 
ing trend and composition (Fig. 1). Indivi¬ 
dual dykes and sills vary in thickness froin 
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less than 10 cm to 30 m and can be followed 
for considerable distances. The trend of the 
dykes and sills varies from N-S to NNW-SSE 
and E-W ilo ENE-WSW respectively. Usually 
medium-grained, there are varieties which are 
fine-grained. They cross-cut the basite, meta¬ 
dolerite and the granite as also the dominant 
foliation of the schist and gneiss. Four petro¬ 
graphic types of these dykes and sills have 
been recognized, namely, dolerite, olivine dole- 
rite, tachylite and granophyre of which dole- 
rite is the most widespread, the others being 
of limited occurrence. Plagioclase (An,jr_ 4 r,) 
and pyroxene are the dominant minerals . in 
the dolerite which exhibits both ophitic and 
porphyritic textures. In olivine dolerite, the 
dominant minerals are olivine, plagioclase 
(Anj-_<.<,) and pyroxene and it is characterized 
by porphyritic and ophitic textures. Mostly 
tachylite occurs as narrow selvage to dolerite 
dykes and sills, constitutes mainly of brownish 
glass densely charged with a separation of 
magnetite. Only a single instance of grano- 
phyre was noticed in the area near the Deputy 
Commissioner’s bungalow. All the, basaltic 
dykes and sills are fresh and show little alte¬ 
ration. At places they are affected by mylo- 
nitization and brecciation, however 

Discussion and Conclusions 

In the basite, considerable mineralogical 
changes have occurred due to metamorphism 
and no relict pyroxene is seen. The foliation 
of the rock is mostly parallel, to that of 1hc 
schist and gneiss indicating its development: 
iwith the dominant foliation of the country 
rock. The foliation of the bastite has, however, 
been affected by subsequent deformations. 
Although the metadolerite is partially amphi- 
bolized, no secondary fabric has developed, 
which is indicative of the emplacement of the 
metadolerites having taken place in stress-free 
environments. The altered maroins, however, 
indicate emplacements in hot country rocks 
following (brought about by) regional meta- 
morphism. The metadolerite dykes cross-cut 
the basites (Fig. 1), hence are younger 
in age. The basaltic dykes and sills cross¬ 
cut the basiite and metadolerite (Fig. 1), have 
chilled margins which latter fact emphasises 
that they were emplaced in cold country rocks 
after the close of regional metamorphism, 
Mylcnitization and brecciation of the basaltic 
dykes and sills are due to brittle movements 
at depth. Petrographically these basaltilc dykes 
and sills differ from the Sylhet trap occurring 
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elsewhere in Assam (Murthy, personal com¬ 
munication) and may be older than the Syl- 
het trap which is of Upper Jurassic in age. 

From the evidences deiicribcd, it would 
appear that the basic intrusives affected the 
Precambrian rocks in the south-east of Tura 
in three distinct periods separated by wide 
intervals of quiescence. Due to lack of neces- 
,sa.ry data, it is not possible to date these periods 
more precisely, not according to tectonic move¬ 
ments. The varying conditions of the country 
rock during which each type was emplaced can, 
however, be easily recognized. During the 
emplacements of basiucs, an amphibolite 
facies of metamorphism was prevalent and the 


country rock was in stress. The metadolerita 
dykes were emplaced in stresis-free environ¬ 
ments but in elevated temperattures, while the 
basaltic dykes and sills were emplaced in cold 
country rocks. 
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Abstract 

The temperature distribution for a poiseuille flow over a naturally permeable bed is 
presented for the two ciuscs, conducting and insulating upper plate. It is found that, the 
temperature disrribLition increases linearly in the case of insulating wall, whereas, it is 
parabolic in nature, in case of conducting wall. It is also found that, the Nusselt number 
increases steadily up to the value of <r 2 and it is uniform for o' > 2 ; 
where <r ~h/\ k. h is the distance between the upper plate and the permeable bed and k is the 
permeability of fhc bed. 


1, Introduction 

HE poiseuille flow of ii Newlonian fluid over 
a poroLi'i surfa-::o anr! the corresponding 
slip boundary condition at the permeable wall 
lias been investigated, both lihcorelically and 
experimentally, by Bovers and Joseph (1967). 
Their results show that the rectilinear Qow of 
a viscous fluid ovem the .surface of a perme¬ 
able material induce.s a boundary layer region, 
wdthin the material. The effc'ct of thi.s boun¬ 
dary layer is to alter the nii.ture of the tan¬ 
gential flow near the nominal boundary. The 
slip boundary (Condition propo.^ed by them is 
in agreement witlh their experimental data. 
They have shown that th(' cli.^charge is greatly 
enhanced over the value it would have if the 
bed were impermeable, indicating the presence 
of a boundary layer in the bed. Throughout 
their analysis, they have considered only the 
velocity of the flow but not the temperature 
distribution in the bed. Since there exists a 
boundary layer, i.e., viscous dissipation in the 
bed, we should take into account, however 
small, the variation of temperature induced by 
the viscous dissipation. This is one of -the con¬ 
vection problems over a permeable surface. 


In general, the problem of convection con¬ 
sists of the transport of heat by a moving fluid 
in which variation of temperature, and hence 
of density, producesi a distributed buoyancy 
force that itself modifies the flow pattern. This 
jn!eraction of density and velocity fields is the 
essential feature of convection. Thus: to find 
the convection in poiseuille flow both the velo¬ 
city and temperature fields must be determined 
together, throughout the whole region of flow. 
Solutions of this kind are mathematically com¬ 
plicated and in s'uch circumstances simple 
problems like forced and free convection are 
usually studied theoretically in detail. 

In forced convection problem, the density of 
1;hc flow is regarded entirely unaffected by the 
heat transfer, which therefore acts only to mark 
pa:r!ir.| of fluid passing near certain boundaries. 
These marked elements are swept away in the 
flew produced by externally applied forces 
(namely the applied pressure in the poiseuille 
flow) and are distributed throughout the re¬ 
gion by (Convection and diffusion, without 
affecting the field of flow in any way. Thia 
amounts to finding the temperature distribu¬ 
tion due to heated or cooled boundaries in a 
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specifled velocity field. However, in the prob¬ 
lem of free convection the motion of fluid is 
caused solely by the buoyancy forces due to 
the action of some field of force on the un¬ 
evenly unheated fluid. 

The aim of the present paper is to consider 
only tihe problem of forced convection taking 
the velocity field as given by Bevers and Joseph 
and assuming the Muskait model. The corres¬ 
ponding problem of free convection will be 
presented elsewhere. 

2. Basic Equations and Solutions of 
THE Problem 

We consider the steady rectilinear flow of a 
viscous fluid through a two-dimensional paral¬ 
lel channel formed by an impermeable upper 
wall y ~ h and a permeable lower bed y = 0. 
The plane y = 0 defines a nominal surface for 
'he permeable material. A uniform pressure 
gradient is maintained in the longitudinal 
direction both in the channel and in the im¬ 
permeable material. The flow through the body 
of the permeable material is given by Darcy’si 
law 

dx ' ^ 

where k is the permeability of the material, 
Q is the volume of flow rate per unit cross- 
sectional area, and m is the viscosity. 

The free flow between fihe permeable slur- 
face and the rigid upper boundary having the 
horizontal component of velocity u is governed by 
the Navier-Stokes equation. For this problem 
Bevers and Joseph (1967) ihas given the velo¬ 
city distribution in the form : 

“"“•('-"vIcV 




where the slip velocity is given by 
k / cr“ -4- 2ao'\ dr? 

«»= -2AT+-aa) (3) 

with 

h 

\k ' 

The temperature distribution is given by the 
energy equation 

, '2 /du\- _ . 

by- K \dy) 

where a is the viscosity and K is the thermal 
diffusivity of fluid. The boundary condition on 
the temperature distribution at the permeable 
surface is 

dT 

dy ~ ^ y ~ 0. (5) 


The boundary condition on the temperature 
at the impermeable surface will depend on the 
nature of t|he material of the plate. If tho 
upper plaJe is conducting the boundary con¬ 
dition is 

T - T, at y -- h ( 6 ) 

If the upper plate is insulating, the boun¬ 
dary condition, since no heat can pass through 
it, is 

dy= 0 at y^li. (7) 

Making equations (2) to (7) dimensionless, 
using the quantities 

V = ^ V = B — ^ 

To^ 


where is the maximum, velocity in the chan¬ 
nel, 'T(, is the room temperature, we obtain 


V - - 

fxt-a-,; 

-h aa ( Vr -h X 


(9) 


V 0 - 

Vr- - 

_ R {<T -h 2 a) 

2(7 (1 ! (1(7) 

, dP« 

' dr 

(10) 

d-0 __ 

u/dV\- 


(11) 

dr)'^ 

^ ( dv ) 



and the corresponding boundary conditions 
are : 

(i) When the upper plate is conducting 
6 > - 1 at 77-1 

-- ao - DatT/r^O (12) 


( 2 ) 

(ii) 

When the upper plate 

dO 

~ 0 at 77 = 1 


dri 

(3) ■ 

dO 

— a<T — 1) at r) -- 0 

dr) 


where 

R .. 

is the Reynolds number. 
P, 1 E,) 

TD _ 

- g. 

is the Prandtl number 

F = ^ 0 " 

^ gCpTo 

is the Eckert number 
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When the upper plate is conducting, the tem 
perat'ure distribution is given by 

>2b'-= i- (a -I- 2b)-\ (I - v) 

L 12(1-1-'^)- 

a 


\ (1-’r) - (i--7/‘) 


12 


(1 “'>7 


where 


_aa(2 -.^') dp„ 

2<t(1 -I- ao)’ ^ dr ■ 




il4) 


(15) 


In tins case the NuSselt number N defined by 
- 


N 


On - 1 


( 16 ) 


is given by 


N 


(2<X h Sb)" (1 -|- a a\ + 3b“(l — aa) -- 


2bM- (a H- 25)*-^ 



F'G. 1 Nusselt number 2 tr. permeability. 

The Nusselt number given by equatiian (17) 
is numerically evaluated for diiferent values of 

(a- -h 4ab) 

(17) 


Also, when the upper plate is insulating, the 
temperature distribution is given by 



3. Discussion* 

Icmpeicituic distribution given by equa¬ 
tions! (1*^) (18) are numerically evaluated 

und it is observed that in the tease of insulat¬ 
ing upper wall the variation of temperature is 
linear wheiuas in the case of conducting uppei* 
waJl, the variation of temperature is parabolic 
in naiture. 


a and a and is shown in Fig. 1, for a = 1. 
We observe that, when a increases, the Nusselt 
number increases steadily up to the value of 
cr _ 2 and for cr > 2, the Nusselt number is uni¬ 
form. Typical behaviour is observed for other 
values of a. 


1. Beavers, S. G. and Joseph, D. D., /. F/uic^ Mdc/i, 
1967, 30, Part I, 197. 


A NEW COPEPOD PARASITE, LERNAEA SP* NOV., ON A CYPRINODONT FISH 
LEBISTES RETICULATUS (PETERS) 


H. R. SRINIVASACI-IAR anid A. SUNDARABAI 
Depart,ncm of Zoology, University of Agricultural Sciences, Hcbbal, Bangalore-2i 


genus Lernaea was established by Lin¬ 
naeus' in Uie year 1746 based on the type 
species' L. cyprvnacca parasitic on the Cyprinoid 
lishcs. Since then, several species of Lernaea 
have been reported parasitic on different spe¬ 
cies of freshwater fishes in various parts of 
the world"* (Yamaguti, 1963). But in India 
two species, L. hengakmsis and L. chakoenah 
have been described by Gnanamuthu'"'' (1951 a, 
1951b, 1956). None of the above species,' of 
Lernaea so far reported appears to be parasitic 
on Lebistes (Guppy). The authors collected 
oyer 663 specimens of the femalei copepod para-- 
sUtes during November 1969-May 1971 from the 


host lishcs, Lebistes reticulatus from an experi¬ 
mental tank in Hesaragatfa (15 miles from 
Bangalore) and the present species of copepod 
patvasitc (Figs. 1 to 5) appears to be different 
both in its morphology and life-histjory from 
the other species of Lernaea so far described. 

The adult female parasite measures from 6 
to 9 mm in length and the multiserial ovisacs 
are 2-3 mm long (Fig. 4, OS). Over 120-140 
eggs are observed in a single fully developed 
ovisac. The parasites are found buried 2-3 mm 
deep in the body of the fish and they are gene¬ 
rally found to be attached at the basal 
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of pectoral (Figs. 1, 2), anal, ventral and cau¬ 
dal fins. Occasionally, Some of them are also 
found attached behind the dorsal tin and on 
the ventral region of the fish (Fig. 3). Usually 
only one parasite is found attached to a host 
fisih and very rarely more than tiwo are found. 
The parasite has a highly branching anchor¬ 
like part in the anterior end and this part of 
the body together with the head is buried in. 
the tissues of the host (Figs. 1, 2). The anchor 



FIGS. 1-5. Figs. 1-3. The parasitic copepod, Lernaea 
kesaraoaitensis sp. nov. on Lehistes rdiadatcs, x2. Pig. 4. 
Ventral view of the parasite Lernaea hesarn'^attensis sp. 
nov. (pulUd out from the host fish), X 3*5. Fig» 5. 
Lateral view of the parasite Lernaea Jiesara^aitensis sp. 
nov. (pulled out from the host fish), x3*5. Key: ABD, 
abdomen; AL, anal lamina; DL, dorso-lateral arm; 
OS, ovisac; P, adult parasite without ovisacs ; PE, adult 
parasite with partial encrustations of peritrichous ciliates 
and algae ; PO. adult parasite with fullv formed ovisacs ; 
PP, pregenital prominence; dR, trunk; V L, ventro¬ 
lateral arm. 

shews asymmetrical extensive branching arms 
with the dorso-lateral arms (Fig. 5, DL.) longer 
than the venlro-lateral ones (VL). The branch¬ 
ing of arms of the anchor varies with the age 
Of the parasite. The adult parasite has a dis¬ 
tinct three-segmented abdomen (ABD) and 
the pregenital prominence (P'P) is an undivid¬ 
ed lobe extending ventrally. The posterior end 
Of the abdomen which ir, slightly hat terminally 
bears, a pair of anal laminae (AL). Each 


lamina has a long straight seta extending pos¬ 
teriorly. 

In a number of cases t,he parasites are cov¬ 
ered completely or partially by encrustations of 
peritrichous ciliates (Vorticellids', Epistylis 
e;p.), diatoms and algae (Fig. 3, PE), Although 
some species of Lernaea parasitic on. the larger 
fiShes. like Cyprhviis carpio, Osphronemu& 
Qoramy, Catla eatla, etc., are ncit fatal to the- 
host fish, it has been observed that the pre¬ 
sent species of Lernaea on Lehistes appear 
!0 be fatal to the host fish. Invariably 
the fishes brought, to the laboratory infected 
with the adult female copepod parasites' died 
wiilhin 48 hours from the time they were 
brought from the tank. Whenever the para¬ 
sites were removed or damaged,*^ the host fish 
always continued, to live for months in the 
laboratory. Probably tihis isi due t'o the small¬ 
ness in the size of the fish and the parasite 
feeding on the tissue fluids of the hosf fish. 

In the case of Lernaea chakoensls (Gnana- 
muthu, 1951)^ parasitic on Catla catla 'and 
Oeplironenuis goramy, anchor arms are sym¬ 
metrical in possessing two laterodorsal and 
'.wo ventral arms, of equal size and branching, 
the pregenital prominence ia divided and the^ 
lobes are not as long as abdomen. The anal 
lamina bears curved seta with two outer and 
one inner spine. While in the case of other 
species, Lernaea bengalensis described by 
Gnanamuthu" (1956) parasitic on Channa 
p:ractat>us, the anchor arms (cephalic arms) 
are four simple anterior (Dorso-lateral) arms 
shorter than posterior (Ventro-lateral) and un- 
lobed arranged crosswise, the pregenital pro¬ 
minences are in the form of two large rounded 
lobes 1,0 form a ‘heel”. The posterior end of 
the abdomen carries slender long tapering setae. 

In addition to the above -characters,, the twO’ 
.species L, chakoensis and L, bengalensis 
(Gnanamuthu, 1951, 1956) difi'er from the 
present species of Lernaea in a number of ot'Jier 
characters like the mouth parts, thoracic ap¬ 
pendages and host speeifleity. In view of the 
differences noticed, the present, species of Ler- 
naca is treated as new species and is named 
as Lernea hesaragattensis sp. nov. after the 
place from where the parasites have been col¬ 
lected. The holotype of the species of the para¬ 
site at present is deposited in the Department 
of Zoology, University of Agricultural Sciences, 
Hebbal, Bangalore, and will be sent to the 
Indian Museum and British Museum of Natu¬ 
ral History, London. 
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Tihe specific characters of the new species 
of Lernaea are as follows : 

Cephalic (anchor) arms are four and un¬ 
equal branching, clorsio-lateral arms are longer 
than ventro-lateral. The arms are simple 
straight (unlobed) in young and become highly 
branching (lobed) and asymmetrical in adult 
Head almost circular, projects anteriorly, neck 
distinct and show swelling ait the region of 
reccnd pair of legs. First antennae longer with 
four joints bear 21 spines and second antennae, 
three-jointed, bear 10 spines. The pregenital 
prominence is in the form of undivided single 
bulged lobe. The anal lamina bears one outer 
and one inner spine as well as long straight 
spine (seta). 

The detailed investigatons on the morpho¬ 
logy, life-history, incidence of the parasites 
and control are under progress and the papers) 
cn the above will be communicated later. 
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Abstract 

The chemical and pharmacological studies show that the smooth muscle relaxant and 
hydrocholcrctic effects of F. indica arc due to protopine which is present as the major alkaloid 
in the plant. As a smooth muscle relaxant protopine was found to be slightly weaker than 
papaverine. 


F u MARIA (Papavcracea) is a genus of herbs 
distributed in Asia, Europe and Africa, 
Practically all the species are known by the 
name fumitory. According to The Wealth of 
Ivdia^ the Indian plant bearing the name 
‘Shehterah’ or ‘Pit-papra’ has been wrongly 
referred to by many authors as Fumaria 
officinalis- Linn, or Fumaria parvifhpra Lam., 
which arc the icommon fumitory of Europe, and 
are not found in India. In Hhc revision of the 
genus Fumaria, Pugsley- considered the cor¬ 
rect name of the Indian species to be Fumaria 
indica (Haussk), and gave the distinguishing 
features of thisi species from the other allied 
ones, namely, F. vaillantii Loisel and F. parvi- 
p.ora Lam. The 'Chemical evidence, recorded in 
this paper, also indicates that they are dis¬ 
tinctly different species. 


The plant, F. indica, is distributed over the 
greater part of India upto 8,000' on the Hima¬ 
layas and Baluchistan. In the indigenous sys¬ 
tems of medicine, the plant is regarded as a 
laxative, diuretic, alterative, diaphoretic and 
is said to be beneficial in dyspepsia, hver com¬ 
plaints and scrofulous skin affections.^ 

Pharmacological studies by Bhattacharya 
et al.'^ revealed that the water-soluble frac¬ 
tion of 90% ethanol extract and 'the total ter¬ 
tiary alkaloidal fraction of F. indica possessed 
relaxant and non-.specific antispasmodic activity 
on isolated intestines and uterii of different 
^1pecies of animals, and on intravenous admin¬ 
istration showed a moderate but prolonged 
bydrochok.retic effect. In view of this pharma- 
cclcgical activity of the plant, coupled with its 
extensive use in removing hepatic obstructions 
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and fevers in clinical cases by Ayurvedic 
physicians, we undertook a detailed chemical 
investigation of the plant. Only one alkaloid, 
protopine, has been reported to have been iso¬ 
lated so far from the Indian speciesi of Fumaria 
by previous workers.=J’^ 

In a recent short communication," we have 
reported the occurrence of seven isoquinoline 
alikaloids in F. indica, of which four are pre¬ 
viously unreported in nature. We report here 
the is'olation of the major alkaloid, protopine, 
its characterisation and pharmacological 
actions. 

Chemical .—Dried and milled whole plant of 
Fumaria indica (4 kg), collected locally, was. * 
extracted exhaustively by cold percolation with 
rectified spirit. The solvent-free dark-brown 
gummy residue was made into a slurry with 
methanol (500 ml). The slurry was poured into 
water and sufficient hydrochloric acid was added 
to make the solution distinctly acidic to Congo 
(61 water, 120 ml cone. HCl). Steam under 
pressure was passed through the solution for 
about 4 hr to remove methanol completely. The 
solution was kept in the cold for 3 days., and 
filtered from the separated gununy material. 
The clear acidic solution was extracted exhaus¬ 
tively with chloroform (20x11) to separate 
chloroform-sjoluble base hydrochlorides (A) 
from chloroform-insoluble base hydrochlorides 
(B). The two fractions, A and B, were then, 
fractionated into phenolic and non-phenolic 
bases separately. The individual alkaloids 
were isolated by repeated chromatographic 
resolution over Brockmann neutral alumina, 
monitoring at every stage for homogeneity over 
silica gel G chromatoplates using different sol¬ 
vent mixtures as developers and Dragendorfi’s 
reagent for the staining. 

The dark-brown residue (26-5 g) left after 
removal of solvent from the ichloroform solu¬ 
tion of base hydrochlorides (A) was repeatedly 
boiled with dilute hydrochloric acid (2%), and 
the solution filtered from insoluble residue. 
The combined acidic solution was extracted 
with ether, and then basified with excess potas¬ 
sium hydroxide. When the precipitate of non- 
phenolic bases (3-06 g) became granular on 
standing, it was filtered off, washed with water, 
and dissolved in a mixture of chloroform and 
methanol. The clear filtrate on concentration, 
■ yielded light-brown plates, which were re¬ 
peatedly crystallised from chloroform-methanol 
mixtm-e after treatment with activated char¬ 
coal, when protopine, ^O-N, was obtained. 
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as plates, and prisms (600 mg), m.p. 207-209", 
0*35 (methanol), 0*00 (chloroform-metha¬ 
nol, 50ml: 1 drop). Protopinc could also be 
obtained by adding ether to the methanolic 
solution of the precipitate of non-phenolic 
bases, or by iConcent|rating the benzene-soluble 
portion of the precipitate. 

Anal. —Calcd. for CooHij^O.-N : C, 67*98; 
H, 5*42; N, 3*96. Found: C, 67*70, 68*05; 
H, 5 * 59 , 5*66 ; N, 3*97, 4*25. 

Spectroscopic Data. —Infrared 1660 enr^ 

[CO absorption due to conjugation^ between 
> CO and > NCH.J : ultraviolet 240 

(shoulder), 290 (log e 3*95) iw [iiU ^93 

(log € 3*92) mM] ; n.m.r. ^ 1*92 (3H), 2*55 
( 2 H), 2*88 (2H), 3*58 (2H), 3*78 (2H), 5*86 
( 2 H), 5*90 ( 2 H), 6*52, 6 * 6 , 6*62 (4 H, iconi- 
plex^^) ; mass spectrum m/c 353 (M*', 38), 
338 ( 8 ), 322 (7), 309 (17), 295 (11), 281 (29), 
267 (41), 252 (27), 227 (12), 223 (11), 209 
(16), 204 (12), 190 ( 88 ), 177 (21), 176 (11), 
163 (94), 149 (83), 148 (100), 134 (45), 89 
(38), 76 (27), 42 (20). 

The aqueous acidic solution (B) left after 
removal of chloroform-soluble base hydro¬ 
chlorides was made distinctly alkaline with 
ammonium hydroxide, and extracted exhaus¬ 
tively with (Chloroform (20xli). The com¬ 
bined chloroform extract on removal of sol¬ 
vent yielded a dark-brown gummy mass 
(8*85 g) which on (Crystallisation from chloro¬ 
form-methanol mixture afforded the major 
portion of protopine as plates (1*6 g), m.p. 
206-208'’. The yield of the seven alkaloids from 
F. indica whole plant (4 kg) as reported by us” 
is as follows : (1) protopine, 2*45 g ; (2) tetra- 
hydrocoptisinc, 40 mg; (3) a tautomeric form 
of fumariline,"’ 1 a ihomogeneous gum, Co^H^-O-N, 
(M'* 351), 58 mg ; (4) a racemic mixture of 
bicuculline and ilis optical antipode (not known 
in nature), Co„PIi 70 (;N, m.p. 234-235‘', 0, 

37 mg ; (5) b'icucuUme, 8 mg ; (6) .ftHiimnii- 
cme, a homogeneous gum, (M** 352), 

12 mg; (7) narcciminc, C^,oHo,b;,N, m.p. 264- 
265“, 44 mg. 

Pharmacological. —In view of the earlier 
observation^ that the total tertiary alkaloids' of 
F. indica have smooth muscle relaxant and 
hydrocholeretic activities, piharmacologkal stu¬ 
dies were conducted on the major alkaloid, 
protopine, present in F. indica. Papaverine 
hydrofchloride was used as a control. 

(a) Smooth Muscles. —Protopinc produced a 
moderate to marked relaxation of isolated ileum 
of guinea-pig, rabbit and albino rat in concen- 
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trations of 0-5 to 5'OmcgVml. It also inhibited 
ppontlancO'Us activity oT i.^iolated uterus oi albhio! 
rat in concentrations ot 2 to lOmcg/ml. Pro- 
topine was found to be approximately equi- 
potent to papaverine. Protopinc was found lo> 
have a non-speciiic spasmolytic action against 
spasms induced by DMPP, acetylcholine bro¬ 
mide, histamine dihydrochloride, barium chlo¬ 
ride, 5-hydroxytryptamine, creaitinine sulphalt'’ 
and oxytocin on isolated ileum of guinea-pig 
and albino rat amd uterus of albino rat. A 
comparison of spasmolyti-c ED r)() of i)rotoi)ine 
and papaverine in dilTerent test ]n'eparations 
showed that protopine was abouti 50% t'o OOt'V' 
as potent as papaverine. Protopine in doses of 
5 mg/kg I.V. produced marked relaxation, of 
hutcstine in siUi. of anaestheliist'd dog without 
producing any significant effect on l)lood 
sure. In equivalent dose papaverine ])roduced 
intestinal relaxation along with significant 
hypotension. 

(b) Biliary Secretion .—In anacslhetist'd dog 
(with cystic duct ligated and common bik^ 
duct cannulated), prolopint' in t!u‘ do,‘-(‘ of 
5 mg/kg I.V. produced a 2-5-fold rise in biliai'y 
flow at| 1 hr aft:er drug administration. 'Plu' 
effcclj lasted for more than 2'.'' tir. Protopine did 
not significantly increase lh(' solid constituents 
of the bile. Papaverine in the dosi' of 10 mg/ 
kg had no such liydrocholerc'tic effect. 


(c) Mh'CcUavccu.H .— Protopinc did not have 
any significant effect on perfused frog heart, 
and fateal :ind urinary output in albino rats.. 
I'l. was de void of any acute toxicity upto a dose 
of 50 mg/kg I.P^ in albino rats. 
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SECOND GENERAL CONGRESS OF THE SOCIETY FOR THE ADVANCEMENT OF 
BREEDING RESEARCHES IN ASIA AND OCEANIA (SABRAO) 


¥T is proposed ki hold llie Sccoiui Congrt's.s of 
the Society for tlu‘ Advanct'inont of Bnaalitig 
Researches in AsIcU and Oct'ania from lA'bniary 
19 to February 25, 1972, at 11 k‘ Indian Agri¬ 
cultural Research Institute, New Di'Hn, India, 
The Congress i.*^ l)eing organisacl uncliT t-lu' 
auspices of the Indian Soriidy of Ck'neUcs and 
Plant Breeding. 

The proceedings of llu'- Congrc'ss wonkl 
include, hiU'v alia: (i) Presc'ntalion of }>api"’s 
including autihoritalive reviews by inviti'd 
speakers ; (ii) Pre and Po.st-Congrcs.s tour:; 


to re.s<‘arc.h insl,iluU\s in India in different regions 
coiu‘(-rne(l with different area.s of sc-ic'ntific 
re.S{‘ai\h : (i/i) An Ihrliibil ion, the llierne;: of 
wlik’li will be ‘‘High Yitdding Varitd.u' :”, “Drc'ed- 
ing for N'utrifional Chtalily’' and ’'Nt'W Trends 
in Animal tliuprovtaneni” ; (iv) Spreial lecdure; 
on i<:-))i('s of wi(k‘ inleiisl, will also bc' ari'anged. 

F<jr furtlua* [uarticifnre nk'ase write to Dr. 
M. bkio, Serrtdary, Org;a{U/.ing, Ccnnmiilee, 
Ec'.’eud Genera! Ck)n.}.*;re:"Cummin'‘;s T.abirra- 
Itiry, Indian Agrieult uj’nl Re.^'earch. Inslit utt‘, 
New DeUii-l:>, India. 
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ANGULAR CORRELATION STUDY ON 
THE 321-177 keV CASCADE IN ^-^Te 

The decay scheme of i-^'Sb is extensively in¬ 
vestigated by various spectroscopic stiudies,— 
some of the recent investigations being those 
of Inamura,! S-ione et al.~ and Graue et alA 
The spins of the 145, 321 and 642 keV slates 
are established to be 11/2-', 9/2' and 7/2* res¬ 
pectively. The multipole mixing of the 177 keV 
transition occurring between 9/2- and 11/2“ 
states is determined from L-subshell conver¬ 
sion electron measurements-^ as 72% Ml + 
28%E2. There exists an inconsistency on the 
quadrupole content of the 321 keV (7/2 + -^ 
9/2-) transition. A finite contribution of M2 
to El transition is an indication of El hindrance 
which may be due to the difference in the struic- 
tiure of the states. The multipole mixing ratio 
of this transition being cf great interest, a 
reinvestigation is considered desirable. A con¬ 
ventional fast-slow coincidence assembly was’ 
employed in this work.^” The spectra werei 
recorded on a 100-channel analyser. 

'The coincidence spectrum recorded at 90® 
with gate at 177 keV is shown in Fig. 1. It 
can be seen from the figure that the peak at! 
428 keV arises due to the coincidences of the 
172, 178*8 and 209 keV transitions which are 
included in the present gate setting. The co¬ 
incidence events arising out of the 428 keV 
Compton events falling under the photopeak of 
321 keV are subtracted by taking the area rid¬ 
ing over the Compton continuum as shown in. 
Fig. 1. The coincidence events due to the 204- 
177 keV cascade, however, do not contribute to 
the 321 keV photopeak. 



Fig. 1. Gamma-ray coincidence spectrum observed at 
90“ gated at 177 keV. 


The coincidence spectra arc recorded far 
three angles, 180°, 135® and 90° between the 
detectors. At each angle, a pooled total of 
10,000 counts are collected and they are titled 
to a polynomial of the type 

W(^) - 1 -I- A.P-.! (cos d) 1 A,P, 'COS 0) 

using White’s‘> method after correcting the 
count rates for chance and interfering coinci¬ 
dences. The correlation coefficients are cor¬ 
rected for finite detector sizes employing the 
experimentally determined values of attenua- 
tiion coefficients. The icorreoted values of th: 
•correlation coeffiicients are given in Table I 
together with the values of the previous in¬ 
vestigations. 

Table I 

Correlation coefjlcicnis for the 
321-177 keV cascade 


Reference A;> .‘\,j 


In5»mnra^ 
Champion et 
Knapek ft aL^ 
Wyly et al.^ 
Cruse et 
IVe.^ent work 


0*109 ±0*027 
()*r)94± 1-020 
0*l(i5±0-00l- 
0*150 ±0*021) 
fi * ir > 8 ± 0*.']2 
0-120±0-0l2 


H-0*018±0*0:14 
+ 0'028±0*<1GS 

~-o-oo7±n-o().' 
-0*040±0*'-10 
-0-003±0‘0!r. 
*-o*oo9±o-(i]n 


It ican be seen from Table I that the valued' 
of A., in all cases are vanishingly small. The 
values of Ao of tlhc previous invcsti,gations fall 
into two categories;. The value of A._, of Cham¬ 
pion et is unusually large and predicts a 
large quadrupole content in the 321 koV tran¬ 
sition (7%). On the othem hand, the othei' 
group of Ao values prodicl smaller quadruiDole 
content (less than 1%). Using the quadrupole 
^content Q,--0*28 =h 0*02 reported by Mazeh 
et al.- from the L-subshcll conversion ratio 
measurements and negative sign of the 

mixing ratio analysis of the 321-177 keV cor¬ 
relation is made employing Arns; and Wiecltm- 
beck’sii method for mixtures in both transi¬ 
tions in the cascade. The present value of A., 
is used to estimate the quadrupole content as 
(0*07 ± 0*05 %) whijCih is in agreement with tha 
latter group. 

It is interesting to note that the El transi¬ 
tion occurring between the 642 keV (7/2“’') and 
the 321 keV (9/2") states does not show a hin¬ 
drance to enable a large quadrupole content 
to get admixed in it. The 321 keV state was 
interpreted in some earlier investigations-’^'^ to 
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be a 3-quasi-particle intruder state. In. the 
investigations carried out by the present 
authersh the 321 keV static was observed to be 
more of a phonon addition type to the 145 keV 
(kii state. If the 642 keV slate has a cha¬ 
racter of 7/2 '', it may be interpreted as a p,, ., 
state or a particle part admixed to the 

phonon addition to other particle states in the 
major shell d;;,o and It is raiher 

difficult to explain under these conditions the 
predominant El nature of the 321 keV transi¬ 
tion. 

Laboratories for Gumm/^di Satyanar/vyana. 

Nuclear Research, V. Laksiiminarayana. 
Andhra University, 

Waltair, A.P., July 9, 1971. 
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ROTATIONAL ANALYSIS OF D-X 

BAND SYSTEM OF CuBr MOLECULE 

Four band systems arc known for the CuBr 
molecule, namely, A system (46()()~51()() A), B 
system (420()-4()00 A) C system (3900- 
4000 A) and D sys'lem (370(]-4()()() A). 
The A, B, C systems have been anatysed by 
RitschcU and Rao and Rao.- The D ;?ysteni wa.s 
obtained, in emission recently by Rao and 
Rao.-* There four band systems have a common, 
lower .slate as the ground state of the 

molecule. 

In the present study, the bands of D sys¬ 
tem of CuBr molecule have been phofogTaphed 
in the second order of 10-6 motor concave 
grating spectrograph having the dispersion 
0*33 A/mm. The rotational analyses of (2, 0) 
and (0, 1) bands have been carried out. 

The transition of D system was predicted as 
by Rao and Rao.-i Due to two equally 
abundant isotopes, i.e., <'>‘>Cu"->Br and ^’-’Cu^iBr 
(7 : 7) the rotational structure of the bands 
presicnts a complex look. However, we have 


succeeded in tracing out the P and R equally 
.'.ntense bra.nchcs due to the.se isotopes in (0, 1) 
and (2, 0) bands^ Respective combination dif¬ 
ferences between P and R branches of 
for- (0, 1) and (2, 0) were 'Compared with the 
respcclive bands of C-X .system analysed by 
Rao and .Rao,- The rotational isotopic shifts in 
iihc P and R branch lines due tO' ^’-Uu-'^iBr have 
been found to be in good agreement with the 
calcu'ated shiUs. The rotational constants are 
suinmariy.ed in Table I. 

Table I 

MoireiiuiT conUants of D-X system o\f CuBr 

(0,1) (2,0) 


2r.2U-20 cm"' 

7!) ,, 
'() 

T’0077-r)0 enr"^ 

"'■■o 2r)209-30 ciiv ' 

HI ,, 

' 0 

20074*30 enr^ 

’"I!,,' - 0 -n 0 ?n cm ’ 


' 0*09 07 cm * 

’”1-;," o-ioon cm ' 


"0*1004 cm ’ 

"'TV 0-0!) 17 cm ‘ 


' - ■(.1*0895 cm 

"'H," O-OOflf) un ' 


" 0*()093 cm 1 
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DEBYE PARAMETER AND VIBRATION 
AMPLITUDE OF SODIUM 

Abstract 

Acciirarc Brar,g intensity data at r(x>ni tem¬ 
perature were collected from tliree single crystals 
of metallic .sodium grown from melt, using CuKa 
ratlianon in the equi-inclination Weissenberg .set¬ 
ting, 'riu' integrated intensities were measured 
on a rnicroilensitometer and corrected for secon¬ 
dary c-xtinction. Srructure factor-least squares 
refinement of the thermal parameter, with correc¬ 
tion lor thermal diiluse scattering, gave the final 
B value at .")()()“ K as B *7-dd ± 0*08 A^. 
The r.m.s. amnlituife of thermal vibrations, 
(fd) ami the Debye characteristic temperature, 
at .300" K are O-^-iA, and ld0*l"K, 
respectively. 

Rec.ently, (ihc i f mrwru'iirt' dependence of 
Debye.'-Wniler factor cf Na has been investi¬ 
gated theoretically urdn/’' Ihe Kreb’.s model, by 
Singh and Sharrnah The only exper.imental 
work has. been the very early X-ray study of 
Daw.lon-. We have now delb™ined tho 
Debyc-Wallcr factor of metallic sodium, at 
room temperature from accurate X-ray inten-. 
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sity data from 3 single crystals, grown from 
melt (along [111] direction), in quartz and 
Lindemann capillaries. Slowly icooled crystals 
gave much lower intensities, for low angle re¬ 
flections than fast cooled ones, indicating that 
the latter were better suited for X-ray diffrac¬ 
tion work. 

Accurate Bragg intensities of 12 independent 
reflections, from these 3 samples were collected 
on multiple films, using CuKa radiation, in the 
equi-inclination Weissenberg setting. The in¬ 
tegrated intensities were measured on a micro¬ 
densitometer. The intensity data were cor¬ 
rected for Lor entz-polarisation factor, spot 
shape, and absorption. Cromer and WaberS 
form factors, corrected for anomalous dis¬ 
persion were used. Figure 1 shows the pre¬ 
sence of extinction effects on the low angle 



A2 

ilG. 1. O Iivtersitits not conectal fer txt nction. 
A Intensities corrected for £e..crdari extinction. 

reflections. The final B value was obtained by 
structure factor least squares refinement using 
secondary extinction corrected intensities, with 
g factors of 0-0022, 0-0048 and 0-0061, for 
samples 1, 2 and 3 respectively. 

Table I gives the results, of the present study, 
refers to B value corrected for thermal 


diffuse scattering, by Lucas method^^ the re¬ 
quired elastic constants having been taken from 
Daniels''». Also listed in the table is the B 
value at room temperature as taken from the 
plot given by Singh and Sharma^ theoretically 
calculated on the Kreb's model. This plot 
gives the values of (B.,.-B^^) only. With the 
reference taken equal to that calculated from 
Dawton’s intensities given at the lowest tem¬ 
perature (117° K), the B value at room tem¬ 
perature 300° K is equal to 5-1 A-. 

Table I 

Observed, and calculated, structure 

factor data (given for sample 1 07ily), Debijr 
parameter^ B, Debye characteristic temperature, 
and r.m.s. amplitude of thermal vibratioiis. 
(u^)-^ dt room temperature are also given. 


h 

k 

/ 

No. of measurements 

Fo 

Fc 

2 

0 

0 

4 

11-10 

U-11 

1 

1 

2 

26 

S-51 

S-3fi 

2 

0 

2 

IS 

6-40 

6-33 

3 

1 

0 

24 

4*64 

4-82 

2 

2 

2 

2 

3-91 

3*69 

1 

2 

3 

40 

2-88 

2-84 

4 

0 

0 

4 

2-13 

2-20 

3 

0 

3 

6 

1-72 

1-70 

4 

1 

1 

12 

1-01 

1-70 

4 

2 

0 

5 

1-12 

1-3.2 

3 

3 

2 

4 

0-93 

1-04 

2 

2 

4 

2 

0-81 

0-82 


R-factor : 2-55% ; B-6-94 A- (E.S.D. in 

B = 0-08 A2). 

Present value, with TDS correction (averaged over 
the 3 samples): 

Brr)s==7*64:±0*08 A2; 0=:=UO-1^K; 0/“)1--0‘54A. 

Dawton’s" : B-C-SVA-; © = ]4G-0°K. 

(calculated from his intensity data) 

_Singh and Sharma^ : B=5*lA“. 

Dept, of Pihysics, S. Krishna Kumar, 
Indian Inst, of Sci., V. Valvoda.’'- 
Bangalore- 12, India, M. A. ViswamitrAo 
Jtme 2, 1971. 


* Present address: Charles University, Department of 
Solid-State Physics, rrague”2, Czechoslovakia. 
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STEPWISE FORMATION OF SOME 

BIVALENT METAL ION COMPLEXES 
OF N-ACETYLACETO.NEANTHRANILIC 
ACID 

Although salicylaldimine complexes;^’- have 
been extensively investigated, very little work 
is known to (have been done on p'-ketoamine 
complexes. A close examination of the survey 
reveals that the stabilities of the complexes of 
N-acetylacetoneanthranilic acid (abbr. H^AA) 
with Co'’“, Ni' -, Cu'’-, Znand Cd ' - have not 
been studied and hence this work was under¬ 
taken. The measurements were carried out in. 
50% dioxane at 30 ±0-1‘'C as the 
the metal complexes arc insoluble in water. 

Precision pH meter (Type : OP-205, No. 837) 
v/i'ih a wide range glass electrode and 
a calomel reference electrode was used for 
pH measurements. The electrode system was 
calibrated at two pPI va.lucs (4*0 and 7-0) with 
suitable buffers.-' The ohemicals used were of 
AnalaR (BDI~I) grade and their solutions were 
prepared in air-free conductivity water. 
Standard carbonate-free sodium hydroxide 
solution in 50% dioxane was used as a titrant.** 
The H^AA was prepared,* its requisite quantity 
was. dissolved in freshly distilled dioxane and 
the solution standardised potentiometrically. 

The Calvln-Bjerrum pH-titration technique-''"<5 
as used by Irving and Rossotti,'^ was employed 
to investigate the stabilities of H^AA and its 
metal complexes. For this purpose, the fol¬ 
lowing solutions (total volume 20 ml) were 
titrated against 0-1 N Na.OH and the titration, 
curves were plotted; (i) 5-0 ml O-Ol M 

HCIO., +2-0 ml POM NaClO., 10" 0 ml di¬ 
oxane + 3 • 0 ml water ; (ii) 5- 0 m 1 0"01 M 

HCIO., +2-0 ml 1-0 M NaClO., -h 10-0 ml 0-01 M 
TImAA + 3-0 ml water ; (ili) 5-0 ml 0-01 M 

.I-ICIO., H- 2 • 0 ml POM NaClO., •+■ 10- 0 ml 

0-01 M H^AA + 2,-0 ml 0-01 M metal ion solu¬ 
tion -|- 1*0 ml waticr. 

The formation curve (Fig. 1) of H.jAA ex¬ 
tends. upto 3, indicating that two disso¬ 

ciable protons arc present in the ligand ; this' 
i.s also obvious from its structure. The values 
of its protonation constants, as obtained b.y 
‘'Interpolation at half values” are log K," r- 
9-72 and log K.,”™ 6-SO and by “Interpolation 
at various values” are log K," 9-73 and 

log =6*29. 

The formation -curves (Fig. 2) of the metal- 
ligand systems representing /7 versus pL were 
plotted. The approximate, values of formation, 
constants were read directly from the forma¬ 


tion curves using Bjerrum half // method.** 
Refinement of these constants wa'S done by 
“Correction term” and “Successive approxima¬ 
tions” methods.^ The values’, obtained, by all 
these methods are in fair agreement. In the 
case of Cu’--, and Cd'*- complexes, 1 : 1 spe¬ 
cies is formed having log values of 10*48 

and 4*36 respectively. Ni'*-, Co'*- and Zn'*- 
complexes involve stepwise formation of 1:1 
and 1 : 2 species, having log and log Ko 
values of 6*42 and 4*29 ; 5*92 and 3*95, and 
4*98 and 4*29' respectively. 



pH 

Fig. 1 . Formation curve of proton—ligand system of 
ir.AA. 



Fig. 2. Formation ciiives of bivalent metal complexes 
witU llaAA. 

It is evident from these data that the stabi¬ 
lity constants of these complexes are in the 
oiTlcr : Cli > Ni > Co > Zn > Cd. Thus, the 
order of stabilities) of the transition metal com¬ 
plexes is in agreement with the Irving and 
Williams rule,*^ Further, these values of sta¬ 
bility constants are comparable with thos(? 
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found in the case of corresponding N-salicylal- 
dirnineanthranilic acid complexes^'’ 

The authors wish to express llieir thanks to 
the University Grants Commission, New Delhi, 
for the award of research scholarship to one 
of them (V. C. S.). 

Dept, of Chemistry, R. K. Mehta. 

University of Jodhpur, R. K. Gupta. 

Jodhpur, April 21, 1971. V. C. Singhi. 
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ORGANO-SULFUR COMPOUNDS : 

DIESTERS OF SULFUROUS ACID 
Abstract 

Mixed diesters of sulfurous acid have been 
synthesised and their PMR spectra were studied in 
relevance with magnetic non-equivalence of two 
ester moieties. 

Alkyl sulfites have been reported to posses.s 
insecticidal^ properties. So the synthesis of 
alkyl (aryl) sulfites was undertaken. We have 
synthesised unsymmetrical alkyl (aryl) sul¬ 
fites in two steps. Thus, when 2-phenyl ethyl 
alcohol is treated with slightly more than equi¬ 
molar quantity of thionyl chloride in presence 
of pyridine the halosulfinate (I) results as 
folloivs : 


The halosulfinate is then reacted witli 
2-methoxy phenol leading to the formation of 

2- pihenyl ethyl O-methoxy phenyl sulphite (II). 

It. is a high boiling liquid. Its IR spectrum- 

shows S—O band at 1220 cm ' and S-O-C at 
749'Cm'h The PMR speclTum of (II) contains a 
singlet due to three methoxy protons, at 3-81 *> ; 
methylene give triplets at 3-60 ^ (2 H, 

J=7 cps) and at 3-06^'i (2H, J ::r: 7 cps). The 
aromatii.'^ protons (9 H) absorb in the range 
6•8-7-2 5. Abnormal splitting of tihe methy¬ 
lene proton signal in di-isopropyl-' and diethyl 
sulfite-^ have been recently reported.*"* Thi.s 
magnetic non-equivalence of methylene pro¬ 
tons .have not been obs'erved in the PMR spoc- 
tiurn of 2-phcny] ethyl O-melhcxy phenyl sul¬ 
fite. Even lihe PMR .spectrum of mthyl 'u- 
butyl sulfite displays line structure pattern in 
(he methylenie band .^'ystcin icentered at about 

3- 75 0 . This may be atlribuled to the absence 
of .symmetrical mdhylenic structure in their 
molecule. 

2-Phenyl etf'.yl O-methoxy phen.yl sulfite on 
boiling for two hours under reflux with 0-1- 
0-5 N aqueous sodium hydroxide was quanti- 
tatiively decomposed into its components 

(Found : SO.,, 21-2/'/.; C,bMi,.SO, requires 

SO._j, 21-9%). 

EXPEKJMENrAI." 

.B.pr*. are imcorrccted. IR si'K'Ctra were 
measured in re’-'kin-Elmev model 521 s)U'ctro- 
metor. PMR rnav-iireiiumts wc^rc' made on a 

varian A-60 D .spediJ’omt’ler with TMS on an 
internal standard. 

Synthesis of Jialos'ulfiuairs 

Methyl chlorosViilfi.tKUr.^ —ObIoinc*d fr o m 
McOII and SOCI., ; slight yellow fuming 
liquid, b.p. 78" 0/500 mm ; lit.’* 19'’C/uim. 

2-Phcnyl ethyl ch f.oro.sn7//7/rt/,e.—2-Phcnyl 
ethyl alcohol and SOCl.^ gave 2-phenyl 

ethyl cMorosiiUinute as ccJourless fuming 
liquid, b.p. 90'’C/10 mm. 



* We thank Mr. A. 11. Siddique, I.I.T., Kanpur, for the elemental micro analysi.s and IR spectra and Dr. P. C, 
Jain, C.D.R.I., Lucknow, for PMR spectra. 
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SijiiUii‘SIS of Sn Ijlti's 

Modii/l D-hKljil suljftc - A)-ur) IVIolr oT nu'tliyl 
chlclr(t^^ul(illatc‘ aiui O-Of) inoli' of 7<-but.yl alct)- 
ihal wt'rc' mixacl loiJiC'lluM* and pyricUfU' (O-Of) 
mol(') cii*ss()lvc'cl in 2r) ml of dry hc'U/.etu^ was 
iiddt'd droi)\visi' undor uitri:L',('n hubblin^u; at. 

10'’ C with vii’orous sliri’ina.. Attar tlie 
exadu'rmic rcxicdion was n\*c‘r, tlu' mixtura 
\va.s allowt'd to stand ovi'rniidd at room iam- 
paratiiix'. 'Plu^ snspansion aonlaiiiint^ tlu** 
pyridina hydroaldoi'idt* was washad scwaral 
tiivK'.^ with no ml poi'f.ions' oT distilU‘d water 

and dried ov'c'r aJifiydrous .M)dh:m sulphate, 
p’rom the di'ic'd luaizent' t'xlrau't, solvent was 
nnic’eed a.nd I'asirUic' fraationated under rt'duac'd 
nra.s.sure wiiiah i»avt> puhil.(' as hajh. yellow 
licinid, b.p. 02"/10 nun. ; I-‘I27, Yicdd 

Kound: C\ 20-22; lb 7-70; S, 2L-21 ; 
Cdlp^SO.. M'cluiras : C\ 20’‘17 ; 11, 7-80 ; S, 

21-02 : lit spi'cdrum (thin lihn) !20(» cm ' 

(S Ob 70-1'sm > (S»0-C). 

Mt'tInjI p../u*on/o/>//eai// suljUcr Ohtaimsl 
from methyl alil(ir(ysuhinat(‘ and 7 )-l)romo~ 
l)h<'n(,'l. Dark brown licpiid boiliti!', at 80" 0/ 

8 nun. 1-502, yiedd nO-OD:/, Found: C, 

Olh-lf); n, 2-(kb ; S. 12*42 ; (/01 dlrS()., r(‘quin'S 
L\ 2:;-'h) : If 2-7{0 F. 12-V8 IF spectrum (thin 
liini) A,,,., 1100 am > (S ()), 700;am ‘ (S O-C). 

.V~/d/au]/l (‘til III ])-.ti'r^ --(uiiiil p/pufp/ snlfitc.-- 
2»phenyl ethyl ahlorosulhnate I'.avi' 07-2^' ot 
th(‘ ::ul!ife with />~tai*t ^amyI phenol. ft i.s a 
a(‘!ciUi‘Ie'-'s h’((uid hoiliii". at O/F 0/0 mm ; 'U,,-'*’ 
1-0200. Found : O. 08-*!8 : 11. 7-00 : S. 0*25; 

refiuinsn : (\ (;8-07 ; 11. V-22m, S, 

0-(12» ; ID : pea!.rum (tiun Idni) A , 117(> <’m ’ 
(S O), 007 am ’ (S.-o....(D. 

!! ~Pli 'inj! otUiP in‘**}h,.rii liltotijil sulfite. 
Ohiained from 2pheuyl etlvv! ahlorosnUinnt(‘ 
ai'{* < )-i’U‘t! s, vy pO, etil, 0<;!. tu-lc: :: iitpiid, b.p. 
(•0 {):b‘/! 0 me.) yield. !7 ,u f'* or):>(). 

Found: (\ 01-<17; M, 5-:’2 ; S. 10-01; (’i.-.H,,; 
SO, >*(>(,uirts; : C\ OI-O-l; lb 5--17 ; S, lO-lir). 

'fhe red hors ar(‘ a.raletul to Frot. C. 

'’ri v'astax'a, Ibsad <0’ tlu' (Muan isti.-y Dt'parl- 
rnent. for providina, I'e:f.-m.-h taailities. 

Di'pl. of Cluunistry, U/wv^u Ss’-jki.a. 

Ibib dkMdmolop.iaal Ins.t.. lb S. O’fvvaui. 

Kani>ur--2, A}iril 2(5, 1071. 

1. Dean, A., /. Ft err. f\n{owtP POOH bb lO-t l. 

2. Sinioa, A., Krif'j.»siuajuu 11. aud I)«itz» 11., Chem, 

AVr., lOnO, 89, 2300. 

3. Maud, H.. 'rcirahiJron hit . F.U58, 44, 40.73. 

4. Firu‘G;f>l<!, IF,, ./. Phvs. Phdrn.., 1000, 73, 4020. 

5. Jackman, T. M and St-rabell, S., Apf^Fcnfion of 

N.lfP Sp'tifWi'nfty in Or/^anit: C':f'^ji\'Oy, Ptrij;a- 

men Prcf^s), 1908. p. 72. 

6. Shirm, lb, C/um./>* r,., 44, 319; C/u'm. Abstr,^ 

ion, 5, 1003, 


SYNTHESIS OF FLUORANTHENE 
DERIVATIVES 

Tim dianoi)hilic character ot acanaphthylonc 
was I'aported by F. Far.c'inann' and others and 
this is an important s.ynlhelic route into fluo- 
rantlieni' .series based on the reaction of ace¬ 
naphthylene and cyclopenladicnoncs.' In all 
Ihesi' cast's t'xcept (d) and (c) it had been, 
found that the carbonyl-bridgc adduct (II) 
was formed wlu'n the eyedopentadienones (1) 
and aaenaidithylene were relluxed in benzene. 
When adduct (11) was boded in tetralin, decar- 
btMiylation a.s wc‘11 as dehydrogenation- took 
place simultaneously forming (Uiuranthene 
dt'rivatives.i (IV). The same fluoranthene deri¬ 
vatives (IV) t'Xcept (a) were also prepared 
(lire'ctly by heating a mixture of dicnones (III) 
and dipilu'iiyl acetylene in an oil-bath at a 
Irmporature (120-150" C) at which carbon 
mt)noxitlt‘ was evolvt'd. The step.s are indi- 
ealt'd bt'low and their melling points are given 
in 'Tal)U‘ 1. 
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All the fluoranthene derivatives (IV) are 
pah' yellow, crystallised from benzeru' and 
alcohol mixture, and give grt'cnish fluoresceiict^ 
in benzene. Melting [joints are not corrected. 
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Microanalyses was done in Alfred Bernhardt s 
Laboratory, ¥/. Germany. 

Organic Chem. Lab., A. J. BHATTACHARJiiiH. 
University of Burdv/an, S. N. Mandal. 
Burdwan, West Bengal, 

India, March 31, 1970. 

1. Eergmann. E., Kature^ 1948, 161, 389. 

2. Dilthey, W. ani Co-workers, Ber,, 1938, 71, 974. 


CHEMICAL COMPONENTS OF THE 

STEM BARK OF CEDRUS DEODARA : 

ISOLATION OF A NEW 
DIHYDROFLAVONOL 

IisT an earlier publication^ was reported the 
isolation of ’decdarin’ from the ether extract 
of the stem bark and it was assigned the ten¬ 
tative structure of 3', 4', 5, 6 -tetrahydroxy- 8 - 
C-methly dihydroflavonol. It was considered 
to be individual based on paper chromatogra¬ 
phy. A careful re-examination of this product 
using TLC in various solvent systems! and 
polyamide and silica gel column chromatogra¬ 
phy has led its resolution into two compo¬ 
nents., compounds A and B, almost is equal 
quantities. 

Compound A had the molecular formula 
C 15 H 12 O-, m.p. 239-41° C, [a]^^ + 12° (MeOH). 
Its colour reactions indicated it to be a dihydro¬ 
flavonol. It formed a tetramethyl ether, m.p. 
169-70° C and a penta-acetate, m.p. 120° C. 
The physical and spectral properties of com¬ 
pound A and of its derivatives led to its iden¬ 
tification as taxifoHn and this was confirmed 
by direct comparison of its methyl ether with 
an authentic sample. 

Compound B had the molecular formula 
C 10 H 14 O-, m.p. 226-27° C, [a]„ + 19° (MeOH). 
It gave colour reactions characteristlic of a 
dihydroflavonol. Its U.V. spectra with and 
without reagents were comparable with those 
of texifolin. 293 (4-33) and 331 (inf) 

nm. It formed a tetramethyl ether, m.p. 214- 
15° C, whose NMR spectrum in CDCl.^ resem¬ 
bled that of taxifolin tetramelShyl ether but 
had a three proton singlet at 5 2-08 for an aro¬ 
matic C-CH;, group and a one-proton singlet 
at 5 6-30 belonging to A ring. The mass spec¬ 
trum of the methyl ether confirm-ed the pre¬ 
sence of a C-CH 3 group in the A ring (m/e : 
374 (M‘M, 207 and 195 ( 100 %). Compound B 
formed a penta-acetate, m.p; 145°C, whose NMR. 
spectrum in CDCI 3 again confirmed the pre¬ 
sence of a C-CH 3 group in the A ring. The 
location of the C-methyl group in the 8 -posi¬ 


tion .has been dcterminocl by dehydrogen a lion 
with I^/KOAc in glacial acetic ac‘ict* whereby 
a C-m*ethyl flavonol in.}J. 29l)-9r)M' 

was obtained. It diirorcd rroin pinoqucireeiin 
( 6 -metbyI quercetin)-’. Us peniainethyl elher 
C.^Ho^O- (M'-386), m.p. 220-21" C was identi¬ 
cal "'with synthetic 8 -C-meUiyl quercetin 
pcntaniethyl ether* in all resix'Cts (in.m.p., 
TLC and IR). C-Methy! dihydroflavonols are 
rare ; o^nly quite recently 6 -C-mc‘thyltaxifolin 
v/as reported to occur in Popid.ias- de/toidcs.*'' 

Two- more compounds, C and D were (htain- 
cd from the polyamide column. Compound C. 

m.p. > 300° C, was found to ])e a flavonol and 
v/as identified as) quercetin. Compound D was 
dilTlcult to separate from compound C. It was 
also a flavonol comparing wiiih 8 -C-methyI 
c(ucrcctin on TLC. That lhcs(' two compound.s 
arc nO't artefacts wa.s proved by tlu' fad that 
a fresh, extract showed their i)rt‘sence on TLC 
examination. 

ConseQiicnt on the above' findings, t.he name 
kloodarin’ may now l)c applic'd to B-C-nu'thyl 
3', 4', 5, 7-tctrahydroxy diliydrofiavonol. 

Our thanks arc due to Prof. K. Venkatararnan 
for a sample of pinoquercc'tin and Mu' C»>un- 
dl of Scientific and Industrial Rt'sea.rch for a 
Research Fellowship to K. R. 

Dept, of Chemistry, .K. RAtaiUNATiiAX. 

Delhi Univcrs,ity, vS. Ranicaswamt. 

Dclhi-7, Jaily 22, 1971. T. R. Skshadiu. 
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SYNTHESIS OF PIPERAZINE ETHANOL 
ACRYLATES AS POSSIBLE: 

ANTIPI-ILOGISTICS AND ANALGESICS 

RrcEX-T inventigalionrs by Elde Crei'cenzi and 
others* have showm that a.syminetrical aryl 
pipercizines mono acrylates are good anti-in- 

n.'rmniaLory -compounds with ji.nalgt'sic and 
antipyretic activitie.s. Some of them are anti- 
sparmodics ah'o. In analgesics, especially, ia 
the pyrrolidine group, it has lu'cn .shown that 
line potency is very much enhanced if the 
nitrogen is substituted by the phenyl ethyl 
grouping.- In general, many of the ring-sub- 
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sl.iiulcd cinnaniic acitlj and n.slt'r;: i\avc .slmwii prt'St'iif vvark, an at^Uanid. wa.s made to synthe- 
anti-inllannnalory proptadit's.-'- ' A sur\a‘y oT aist* a I’v'W ei' llu' compounds havin.us; the basic 
literature has revi alcd that an inti’odiK:tit)n of skelclon (1) ineorporatin/^' the above feailiures, 
a phenyl ethyl j^roupinu’ on Iht^ nitrojL^tai of \vhe!*e i{. is OCdL ; NO^ ; Cl ; etc. 
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pilicraziiU' (.‘thajuil moiety I'.illowed by Mie In the yinnamie acid part, l.ho phenyl fjroup 
esleriliealion vvitli llie subsliluled einnamie has also hocai tv|)laoc‘d with furan and thio- 
acids have not been synt.hesi/.ed and c-xamined phene ring systems. The possible use of bis- 
for their phannacokigical properties. In the) phenyl ethyl iriperazines as anthelminthic 
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agents against Haemonchus contortus larvae 
was reported by Arundel and otJiers/> In the 
present work, the compounds were screened 
for antiparasitic activity against the models' 
NamatGspiroidss diibhis, FlymenGlepis nana, 
and Syphacia obvelata in laboratory mice. No 
eigniliCan: activity coidd be detected on these 
experimental models. 

In a typical experiment, piperazine ethanol 
(0*2 mole) was condensed with phenyl ethyl 
bromide (0*2 mole) in the presence of an¬ 
hydrous pctas'rium carbonate (0*3 mole) using 
dry ethanol as solvent under reflux to give the 
phenyl ethyl substituted piperazine ethanol 
deriva-ivcs. The base (0*01 mole) was then 
conden.'-cd with the substituted cinnamoyl 
chloride (0*01 mole) in dry benzene in the 
presence of anhydrous sodium bicarbonate 
(0*04 mole) and refluxing the solution for 
8 hours. The free base was isolated from the 
benzene, as the soluble hydrochloride by ex¬ 
tracting it with aqueous hydrochloric acid. 
Basification of the aqueous solution with sodium 
hydroxide (10%) followed by benzene extrac¬ 
tion and re-precipitating the hydrochloride by 
passing dry HCl gas into the benzene solution. 
All the hydrochlorides were recrystalhsed from 
ethanol. Table I (see p. 465) gives the details of 
the various compounds prepared together with 
their m.ps. and nitrogen analysis and their 
activities. 

Compound Nos. 2, 8 and 9 showed analgesic 
potency equal to aspirin ; compound Nos. 3, 6 
and 7 had analgesic potency slightly lower than 
that of aspirin. Compound No. 9 showed anti¬ 
inflammatory potency slightly less than that of 
aspirin. 

We thank Dr. V. Srinivasan, Research Direc¬ 
tor, Sarabhai Research Centre, Baroda, for his 
encouragement and useful suggestions and the 
pharmacology and parasitology sections for the 
screening results. 

Dept, of Chemistry. D. Ramanathan. 

Sarabhai Research Centre, Y. K. Jani. 

Wadi Wadi, Baroda-7, 

May 24, 1971. 
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A NOTE ON THE ORDOVICIAN 
FOSSILS FROM THE BARAMULA 
DISTRICT, KASHMIR 

The object of the present note is to plaice on 
record the occurrence of a few articulate bra- 
chiepods from the Ordovician rocks exposed 
near Marhaum (34° 34' : 34° 10') in libe Hund- 
v/ara basin of Baramula Dis'trict, Kashmir. 
These are in addition to the farms already 
described. 

During the course of recent investigations, 
the author made a huge collection of fossils, 
c'i.fl: of which the following forms have for the 
present been identified : 

Orthis (Eridorthis) cf. Jzalavcnahy Reed. 

0:tkis (Dal'inanclla) cf. onancipata Reed. 

Orthis ? sp.- 

Leptelloidca cf. Icptolloklcs (Bekker). 

Leptaena sp. 

Leplaena rhoriiboidalis Wilck. 

Soioerbyclla iiyilsoni Reed. 

Rapiesquina spp. 

Strophomena sp. Rcsscrcdln :■]). 

Ahtiello, ? sp. RayviovdclJa ‘ p. 

The presence of the spocies of Rcsscrclla and 
RaymondeUa with European afiinities im¬ 
portant from stratigraphical point of view in 
that it will help in demarcating the boundary 
between Upper Ordovician and Lower to Mid¬ 
dle Ordovician. 

Resserella sp. in the present collect ion is 
affined to Resserella (HoioclUtes) striata Ban¬ 
croft recorded by Bancroft' from the 
Upper Ordovician rockii of Europe. Raymon- 
della sp. has also close similarities to Ka?/- 
mondella t'ypa Bancroft of the Upper Ordovi¬ 
cian horizons of Europe. Rest of the forms, 
listed above, arc long-ranging and occur 
throughout the Ordovician rocks in the pre¬ 
sent area. 

Centre of Advanced. Study I. J. Sxjneja. 

in Geology, 

Panjab University, 

Chandigarh-14, April 16, 1971. 
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X-RAY DIFFRACTION AND 
ELECTRONMICROSCOPIC STUDIES ON 
THE FINE STRUCTURE OF THE 
TRACHEAE OF A CENTIPEDE 
SCUTIGERA LONGICORNIS, 
TOGETHER WITH OBSERVATIONS ON 
THEIR CHEMICAL COMPOSITION 

It i:. well known that in Onychophora, Myrla- 
pO'Cla and In.ccka respiraiion takes place by 
means of internal air-tubes, ihc' tracheaed Tiio 
wall of tiho Iracheae has spirally coiled chiti- 
nC'Us intiina which kee])s 1hc‘ tracheae dislench'd 
and prevents if from collapsing, to cnsiii*e fres' 
passage of air.- There is no uilfLision of gases’ 
acro's the wall of tracheae, as blood in theso 
arthropods docs not take part in respiration.-" 
.An cxiception to this is {‘oiinc! in sitmligero- 
mo.vph centipedes where the traclieac do not 
have chitincii.s intima, bull are :ftill distended 
and non-coHapsible* ; there is dillu'. ion oi’ 
gases across the w^all of tracheae as biloo'd in 
the.se myriapcdsi contains haomeicyanin and 
ta-kes part in rcspiralicai.-" But no altenipl has 
VO far been made to study the lint' strucUiro. 
and chemical 'Composition of the tracheae in 
Soutigercmcrpiha in rclatier\ to their excep¬ 
tional properties' ; hence, i;h(' present: investi¬ 
gation. 

The matcriali u-'cei wa.s sculigeroinorph centi¬ 
pedes of the .species Sentigera Invglcoruiii, 
whi'ch is available in plenty in tlu' humid re¬ 
gions of the Alagarkoil forest near Madurai. 
They were collected, brought to lhc‘ laboratory 
and. maintained as detailed elscvvliere.’’* 

For X-ray dilfraction };tudi(\s, ilracheae iso¬ 
lated from freshly dccai)iialed animals were 
washed thoroughly in distillled water, .stretch¬ 
ed, dried and stacked to give a (Inal thickness 
(jf about 0-1 mm. CuKa radiation was used at. 
a specimen to dim di.stance of 4 cm. For elec- 
tron-miicroscopic studies, freshly isolalic^d and 
thoroughly washed tracheae were taken onioi 
formvar-coated glass screc'ns and dried in air 
at 20-25" C. Such preparaiUons were shadow- 
cast with palladium and, examined with RCA 
EMU-2 clcctironmicroscope. 

The procedure adopted for the extraction of 
protein was: based on the work of Hackman'^ 
and the method of quanltitative estimations of 
ir^dividual amino-acids has been given else¬ 
where.^ Details of histochemical tcchniquesl 
employed are given in appropriate contexts. 

The X-ray diffraction diagram obtained for 
the tracheae of S. longiamiis (Fig. 1) reveals 
a diffuse scattering in the central region and 


2-9 A meridional spacing. This would Suggest 
that chitin is absent in the tracheae. If chitin 
is preseni, one would expect rings at 19-3 A, 
4*6 A and 3-4 A.•» On the other hand, the 
2*9 A meridional spacing would indicate the 



Figs. 1-2. Fig. 1. X-ray diffraction diagram of stretched 
trachea of Scutii^era /onj^icvmis, recorded with CuKa radia¬ 
tion. Fic. 2. Tracheal wall of lousicornis. 

Shadow cast with pall.ulium, x 45,000. 

prc.senlce of collagen.^'’ Diffusjc scattering in 
the contrail region of the diagram obscuresi 
other features of X-ray wide angle diagram. 
Passibly, in the native state the fibrils of col¬ 
lagen are in perpendicular layers and only 
thosje fibrils which are parallel to the stretch 
become oriented, which resiflts in the appear- 
anice of the meridional arc. 

Electronmicroscopic examinations of the tra¬ 
cheae lend support for this suggestion. Figure 2 
presents an Glectronmicrogr,aph of tracheae of 
S. longicornis ; it disclosed that; the wall of 
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the tracheae has a network consisting of two 
systemsi. of transverse and longitudinal fibrils, 
disposed in regular order at right angles de¬ 
limiting square (cells. The fibrils are aOl of 
uniform diameter measuring 4 to 6 milli¬ 
microns. The square! regions in between the 
fibrils seem to be thin homogeneous mem¬ 
branes. 

Table I 

AminO’-acid composition of the protein 
extracted from the tracheae of Scutigera 
longicornis in residues amino-acid/1000 
total residues (amide value omitted) 


No. 

Amino-acids 


Amonnt 

1 

Alanine 


112-0 

2 

Arginine 


39-a 

3 

Aspartic add 


55*6 

4 

Glutamic acid 


71-0 

5 

Glycine 


335-7 

6 

Hydroxylysine 


.♦ 

7 

Hydroxyproline 


68-4 

8 

Leucine 


29-0 

9 

Lysine 


28-6 

10 

Histidine 


12-9 

11 

Isoleucine 


15-0 

12 

Methionine 


15-2 

13 

Phenylalanine 


0-9 

14 

Pioline 


86-4 

15 

Serine 


68-9 

16 

Threonine 


45-7 

17 

Tyrosine 


1-9 

18 

Valine 


23-3 

Collagen from different sources differs mark- 

edly in 

its amino-acid 

composition, although 

all give 

the characteristic jcdllagen X-ray dia- 

gram. 

However, the 

presence 

of glycine. 


hydroxyproline and proline in large quanti¬ 
ties is considered characterii^ic of collagen.i^ 
The protein extracted from the tracheae was 
hydrolysed and subjected to quantitative esti¬ 
mations: of individual amino-acids. The results 
are given in Table I which may show that 
glycine forms about one-third of the total 
amount of amino-acids; hydroxyproline and 
proline are also found in larger amounts. A 
notable feature is the absence of hydroxylysine 
which recalls the condition noted in annelid 

collagen.i2 

In addition to collagen, the traicheae of 
S', longicornis, react positively to tests for acid 
mucopolysaccharides. Sections of tracheae 
stained deep blue with alcian blue and red with 
toluidine blue. The metachromasia with tolui- 
dine blue may indicate the presence of highly 
alcidic mucopolysaccharide. The metachromasia 
was not removed by washing with 95% etha¬ 
nol indicating presence of esters of sulphuric 
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acid."^'^ Methylene blue stained the tracheae at 
pH 2*6 and the extinction point lies between 
pH 1*0' and, pH 1*4 and the capacity to bind 
methylene blue below pH 4-0 is considered 
indicative of presence of sulphate groups. These 
observations may suggest that the trachea of 
5 . longicornis contains sulphated acid muco- 
polysachharides. 

The roles of collagen and acid mucopoly¬ 
saccharides have been discussed by several 
workers.An important function of collagen 
is, its role as] a skeletal structure especially in 
instances where chitin is absents Aicid muco¬ 
polysaccharides present in the resipiratory tubes 
of vertebrates are said to make them perme¬ 
able 'to respiratory gases.^ * In the light of 
these observations, it is suggested that in the 
ablsence of chitinous intima, collagen fibrils 
may alct as skeletal structure in the tracheae 
and acid mucopolysaccharides may render the 
wall of the tracheae permeable to resipiratory 
gases in Scutigera longicornis. 

Thanks are due to Dr. G. Krishnan for help¬ 
ful suggestions. I am indebted to Dr. N. Krish¬ 
nan, Development Biology Centre, Western 
Heserve University, Ohio, U.S.A., for preparing 
elelctronmicrographs, and to my colleagues in 
the Physics Department for help in taking 
X-ray photographs. 

Dept, of Zoology, G. Sundara Rajulu. 

University of Madras, 

Madras], July 26, 1971. 
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A NOTE ON THE EFFECT OP OXYGEN- 
TENSION ON RESPIRATION IN RANA 
TIGRINA 

Mktaholic ratt's in salaniancltn'.s* are known to 
bo deponclent upon the oxy/'en ti'n.sion in aii\ 
and oxyMC'n concentration in watt‘r has been 
found to modify tlu' oxygen consumption and 
heart rat(\s in sev(*ral amphibians submen^ed 
in water.- 

The ox>u’en consumption of tlie froj![, liana 
iA)grina, placi'tl in dilTerimt, atmospheres of 
oxyKH‘n~niiroMt>n mixtures-^ was nasusured at 
30" C by s.imi)U' pns'sure-sensitive. respiro¬ 
meters as dc‘SCTii)eci I)y Dwarakanath. • The 
rcspiromt'lts's contaimxl 10 ml of water in w'hicb. 
the froj^s werc^. i)lact'd. Two ml of 20'.’?- potas¬ 
sium hydroxitU' was us(h 1 as carbon dioxith' 
absorbent. 

The oxyMcn consumption of R. iigrina in¬ 
creased from 10'^ oxyp/m to an at.mo- 

sphere of air (211’?- oxypen) as .slauvn in Kip. 1. 



O x y « 

Fl(J. 1. Kfftrtof oxygen tcnHion ‘>n oxygen uptake in 
A*, iii^rifia at C, Kaeh dut rt*, rcMUis tho av<r.»ge 
value of oxygen consumption of 4- (I unei ab. 

Th(‘ rates (hcreajed in an atmosphere of 
oxygen eomi)are(l to tdiat in air aiul a similar 
trend has also been obst‘rved in salamanders.' 
The ratt‘s sliowed little >chang,t' in aii atmo- 
.'•l)hen‘ of bOtf. and 75tT oxygen tliough a slight 
increase was ob.serv(‘d in 1()()'7- cjxygen. ll, dp- 
rina could not toltuade pur‘e oxygen for 2 hours 
since somt^ of them died on tht‘ day next to 
the experiment though K. <^s•<ades/«•‘ could 
survive for 52 days in an ntiTtosphert' of pure 
oxygen. 

I wish to thank Ih*of. S. Krishnaswamy for 
guidance and the Madurai University for the 
award of a Fellowship. 

Dept, of Biology, J. C. B. AnnAnAM. 

Madurai University, 

Madurai-2, April 27, 1971. 
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FREE AMINO-ACID CONTENT OF THE 
GREENING AFFECTED AND HEALTHY 

PLANTS OF SWEET ORANGE 
(CITRirS SIlSTEBrSIS OSBECK) 

Tim present inveS|tigalion was carried out to 
study tlu‘ fnu' amino-acid content of the 
grt'ening-atTecU'cl and the healthy plants of 
sw(‘et orange in order to get a possible expla¬ 
nation as to why the various fungi, c.g., Col- 
Icfot riclnun gloaoHpoTioidca, Cunnilaria tuber-- 
on lot a and Di})l()dla vutalensinr''^ were found 
to he more' virulent on greening aflected plants 
than on llu' du'althy on<‘s. 

Tlu' anal.vsis of tlu‘ frc‘e amino-acids was 
done by a.'-ctsuling i)aptT chromatography using 
.'-tandard amino-acids as control.' Five grams 
<T fri'sh tissue (Itswes) from healthy as well as 
g,n‘ening-a(T('(‘U‘d i)l;i<nls of same ago were in- 
euhated at 25 ' 1" U. The leaves were air- 
dried, powdered and ('xlraeted twice with SOOn 
hot ethanol. 2Tu‘ extraict was lilitTixl and eva- 
peral.<‘d to dryiu’ss <m a waU'r-bath, Thc‘ resi¬ 
due was dissolvi'd in I ml of 's-butanol. The 
extract was a{)plied on Whatman No. 1 iiUer- 
{)ai)ir (28 •; 28 em) and a mixture of ')t-buia- 
not : ac-etie acid and wahm (41:5 v/v) was 
ii.s‘<‘d as llu‘ running .solvc'nt. Chromatograms 
wen' d(‘V(‘loped afU'r 14 hr, by spraying with 
0 -2% ninhydrin (indane^lnone hydrate) in 
H-butanol Ui (h'tect various amino-aeicls. Suray- 
t(l 'Chromatograms were' allowed to dry and 
sub.seciiiently tlu'y were heated in an electric 
oven at no*' U for 15 min. Idcntificatian of 
vari<m.s amino-acids was established by chro¬ 
matography of tlU' standard at known concen¬ 
trations. Qualitative diflercnccs were deter- 
miru'd on the basis of visual observation of 
the colour intensities and size of ninhydrin 
positive spots. The signs and —- arc the 
indications of the presence or absence of par¬ 
ticular amino-acid. Tihe number of + ve signs 
denote the intensities of the individual amino- 
acid. The number of + sign is not compar¬ 
able between dillcreni amino-acids (see 
Table I). 
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2-0 mm in diam. postea. Mycelium partim 
superficiale vel partim immersum. Hyphae 
superficiale septatae, olivaceo-brunneae, 1-6- 
2-2latae, ad muri levia. Conidiophora sim- 
plicis, brevia, septata, annellata 1-6 multitudi- 
nis ad apicem, 3-2-6-4//. lata, oriunda 
terminate vel lateralis ex hyphis. Conidia acro- 
gena, variabilia, ovata vel clavata vel cylin- 
drica, fusce-brunnea, dictyosporas, levia, ple- 
rumqne ad 3-5 septa transversalibus vel 6-10 
septa rarius, septa longitiudinalibus 0-4, 12- 
45 /^ longa vel 74»a ^ rarius, 8-13/^ lata ad 
maximus. 



FIG. 1. Hypophylloas spots on Zizyphus omoplia. 


In foliis, viventibus Zizyphus oenopUa Mill. 
(Rihamnaceae), a C. M. Chary ad Vikarabad 
(A.P.) India, ad die 24, mensis decembris anni 
1968. Typus lectus et pisitus. in Herb. Orien- 
talis ad Osmania universidas sub numero 178. 
Isotype et positus in C.M.L, sub numero 138950. 

Annellophorella zizyphi sp. nov. Manohara 
Chary and Ramarao 

Infection spots hypophyllous, dark olive- 
brown, effuse, often occupying large areas ; 
early infection spots 0*2 to 0*6 mm, later be¬ 
coming 2*0 mm or more in diameter. Myce¬ 
lium partly superficial and partly immersed; 
hyphae septate, pale brown, smooth, 1*6-3-2^4 
broad, superficial hyphae upto 4*8thick 


conidiophores arising laterally or terminally on 
the hyphae, simple, short, often septate, with 
1-6 annellations towards the apex, upto 3*2- 
6-4 ytt thick; conidia acrogenous, often proli¬ 
ferating after the first iconidium falls, variablci 
in shape, ovate to clavate or cylindrical, dark 
brown, thick-walled, smooth, dictyosporous, 
usually with 3 to 5, rarely 6 or uptb 10 trans¬ 
verse septa and 0-4 longitudinal septa, basal 
cell cruicible-s^'hapcd, light brown, conidia mea¬ 
suring 12-45 M or rarely upto 74-6 in length 
and 8-13 thick at the broadest part. 



Fig. 2. An-nellophordla dzypht, (<?} Mycelium in 
the lumen of an epidermal hair. (/>) Conidiophores. (c) 
Conidia. 

Hab. On the living leaves of Zizj/phun 
oenoplia Mill. (Rhamnaceae), C. M. Chary, 
24-12-1968, Vikarabad (A.P.), India; Osmania 
University, Hyderabad Herb. 178 type ; C.M.L 
138950 isotype. 

The authors wish to ('xpress their grateful 
thanks to Dr. Ellis, C.M.L, Kew, for help in die 
identification of the fungus, to Dr, M. R. 
Saxena for kind encouragement and to Dr P. 
Raghuveer Rao for the Latin diagnosis. 
Mycol. and Plant Cir. Manohara Chary. 

Path. Lab., P. Ramarao. 

Dept, of Botany, 

Osmania University, 
liyderabad-? (A.P,), April 27, 1971. 
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REVIEWS AND NOTICES OF BOOKS 


Physics of Hot Plasmas. Edited by B. J. Ryo 
and J.«C. Taylor. (Plenum Publishing Cor¬ 
poration, 114, Fifth Avenue, New York, N.Y. 
10011, U.S.A.), Pp. 455. Price $ 32.50. 

- This volume, the ninth in the series, con¬ 
tains, the papers presented to the Scottish Uni¬ 
versities’ Summer School in Physicsf in, 1968 by 
eminent pioneers in Plasma Physics research. 
This isi the lirst to be devoted to Plasma Phy¬ 
sics by the School. 

The volume opens with an introduction to 
the kinetic theory of plasmas by W. B. Thom¬ 
son prepared in sucih a lucid way that it can, 
serve a beginner asi well as a research worker 
in the field. Both macroscopic and microscopic 
points of view of plasma physics have been 
considered, and the discussion includes waves, 
instabiliticsi, turbulence and collisionless 
shocks. The volume also serves to give a better 
understanding on recent advances in controlled 
thermonuclear problems. Some of the discus¬ 
sions on different topics are new and interest¬ 
ing, A good lot of references to original lite¬ 
rature at the end of each chapter add to the 
usefulnc.ss of the book. 

S. Narasimha M'URthy. 


Applied Solid-State Physics. Edited by W. 

Low and M. Schieber. (Plenum Publishing 

Corporation, 114, Fifth Avenue, New York, 
N.Y. icon, U.S.A.), 1970: Pp: vii H-244. 

Price, $ 13.50. 

The papers presented in this volume are 
edited versions of lectures given at the Bath- 
sheva dc Rothschild Seminar on Applied Phy¬ 
sics held at, the Hebrew University of Jeru¬ 
salem, Israel, April 21-May 14, 1968. 

The lectures were delivered by experts en¬ 
gaged in their respective fields. The contents: 
are as follows : Parametric Optics, by J. A. 
Giordmaine; Holography and It'S) Applications, 
by Albert A. Friesem; Light; Scattering with 
Laser Sources, by S. P. S. P'orto; Vision : 
Pluman and Electronic, by A. Rose ; Princi¬ 
ples of Solidification, by B. Chalmers; Tech¬ 
niques of Crystal Growth, by R. A. Laudise ; 
Empirical Approach, to Superconductivity, by 
B. T. Matthias; Material Aspects of Computer 
Storage, by W. D. Doyle; and Semiconductor 
Photovoltaic Effect and Devices, by Mort'on B. 
Prince. 


Dr. Giordmaine discusses in the first paper 
three examples of parametric field interactions 
which have assumed importance in. recent op¬ 
tical studies, namely, optical parametric oscil¬ 
lation, parametric fluorescence, and the 
stimulai.ed Raman Effect. Dr. Friesem pre¬ 
sents the basic principles of holography and its. 
potential uses, amd includes in the pre¬ 
sentation hologram interferometry, pulse 
laser holography and ultrasonic holography. 
Dr. Porto gives in his short paper a bird’s eye 
view of what is going on today in the field of 
light scattering with laser sources, with empha¬ 
sis on Raman Effect. 

The chapter on vision by Dr. A. Rose is the 
ma.ior content occupying nearly a third of the 
book, and it is a definitive review on human 
and electronic vision, which has been his life¬ 
long activity. Dr. Rose brings in juxtaposition 
the material contained in several published 
papers dealing with how well the human sys¬ 
tem succeeds as a photon counter and how well 
various electronic devices can be designed as 
photon counters. 

Dr. Chalmers and Dr. Laudise lectures are 
concerned with crystals, the former dealing 
wit,h the theoretical aspect and the latter with 
the practical aspect of crystal growth. 

The last three articles are in the field of 
materials' science and are iconcerned with the 
theoretical amd applied, aspects of supercon¬ 
ductivity and with photovoltaic effect. 

ThisSi publication will be of particular help to 
both slpecialists in applied physics, chemistry 
and engineering and also to graduate students 
of solid-state physics and electrical engi¬ 
neering. 

A. S. G. 


Progress in Mathematics. Edited by R. V. 
Gamkrelid,ze. (Plenum Publishing Corpora¬ 
tion, 114, Fifth Avenue, New York, N.Y. 
10011, U.S.A.). Volume 8: Mathematical 
Analysis. Pp. 215. Price $ 15.00 ; Volume 9 : 
Algebra and Geometry. Pp. 253. Price 
$ 19.50. 

The volumes in this sieries are English trans¬ 
lations of original Russian texts. They are 
review articles on topics of current interest in 
mathematical resieardh. The articles are writ¬ 
ten for readers who may not be experts ii^ the 
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areas covered. The exposition is systematic 
and detailed, and important results are given, 
in full wherever possible. References to lite¬ 
rature are exhaustive. 

Volume 8 contains three articles : *‘Asym- 
ptotic Methods in the Theory of Ordinary Dif¬ 
ferential Equations’* surveys the literature on 
linear and non-linear, asymptotic problems, 
the survey covering the period 1962-67. “The 
Theory of Best Approximation in Normal 
Linear Spaces” is devoted to the problem of 
existence, characterization, and uniqueness of 
best approximations in Banach spaces. The 
survey covers the literature of the decade 
1958-67. The third article “Dynamical Systems) 
with Invariant Measure” is a rapidly growing 
branch of mathematics and a survey of the 
topics on entropy theory, classical dynamic 
systems, ergodic theorems, algebraic and nume¬ 
ric-theoretic extraction, etc., covering the 
period 1956-67, is given. 

Volume 9 contains five review articles., two 
in the Algebra part and three in the Geometry 
part surveying the fields of categories and class 
field theory, in the first part, and of F'insler 
spaces, structures on differential manifolds and 
packing, covering, etc., in the second part. 
The literature covers the publications during 
1964-67. A. S. G. 


Introduction to the Theory of Solid-State 
Physics. By James D. Patterson. (Pub¬ 
lished by Addison-Wesley Publishing Co., 
Inc., West End House, 11, Hills Place, Lon¬ 
don W. 1, England), 1971. Pp, x + 388. Price 
135 sh. 

This book is intended as a texin-book for 
a course on solid-state physics to graduate 
f^tudents. The prerequisites are courses on 
quantum mechanics and introductory solid- 
state physics. 

The emphasis is on providing a thorough 
treatment of the fundamental aspects of the 
subject. Thus;, there is a greater degree of 
mathematical exposition than is usual in text¬ 
books of this kind. The first five -chapters 
forming the bulk of the book respectively deal 
with (i) elements of group theory and crystal 
.structure, (ii) lattice vibrations and thermal 
properties of matter, (Hi) electrons in perio¬ 
dic potentials, (iu) magnetism, magnons, and 
magnetic resonance, and (v) interaction of 
electrons and lattice vibrations. The sixth and. 
last chapter entitled, “A Potpourri of Solid- 
State Topics” is deyoted- t® brief discussiopsi 


of a variety of topics as metals and the Fermi 
surface, siemiconductors, optical properties of 
solids, defects in solids, dielectric properties of 
solids, and superconductivity. 

At the end of each chapter are included prob¬ 
lems and references for supplementary read¬ 
ing. A.tS, G. 


Pulsating Stars, Vol, 2. (A Nature Reprint) 
(Published by Plenum Publishing Corpora¬ 
tion, 227, West 17th Street, New York, N.Y. 
lOCll, U.S.A.), 1969, Pp. xii-f 116 'price 
$ 12 . 00 . 

The discovery of pulsating radio sources or 
the pulsars in 1967 by the Cambridge radio 
astronomers has added an exciting new chap¬ 
ter to astronomical research. The' first an¬ 
nouncement was followed by immediate obser¬ 
vational work by the radio astronomical 
observatories of the world, and theoretical 
debates by cosmologists (concerned with thei 
origin and evolution of the universe. Papers! 
flowed in large numbers. Nature formed the 
main forum for the publication of results, dis¬ 
cussions, and theoretical explanations, and con¬ 
jectures in this field of pulsar astronomy. A 
collection of these papers from time to time 
will be a useful reference work for radio 
astronomers. 

The first volume contained 51 papers on the 
subject published in Nature from the start of 
the first paper in 1967 to the autumn of 1968. 
The present volume is, a continued collection 
cf 64 papers which appeared in Nature in 1968 
and 1969. They are arranged under the main 
heads: (1) PSR 0833-45 and NP 0532 : The 
Fast Pulsars ; (2) Dirtributions and Distances; 
(3) Theories; and (4) Observations: Radio,' 
Optica.!, Gamma-ray, X-ray. Professor T. 
Gold, Director of the Center of Rarliophysics 
and Space Research, Cornell University, has 
provided the Introduction. A. S. G. 


Tables of Spectral Lines. Compiled by A. N. 
Zaidel et al. (IFI/Plenum Data Corporation, 
227, Wes;t I71ih Street, New York, N.Y, 
10011), 1970. Pp. 782. Price $ 50.40. 
Tables of Spectral Lines, as basic primary 
material for the idenitfl cation of spectra, are in¬ 
dispensable for working spectroscopists. Natu¬ 
rally, with the availability of improved tech- 
mques and methods of measurements, these 
tables require revision and updating. 

The Russian work underlying this English 
translation im the third revised edition pub- 
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lished in Moscow in 1969. A special feature 
of this compilation is that it contains fairly 
complete lists of the spectral lines of the more 
important elements; but at the same time it is 
not overloaded with an abundance of weak 
lines, especially of relatively unabundant ele¬ 
ments. This judicious selection makes the use 
of the tables less, difficult. Thus, the basic 
tabular material contains about 52,000 wave¬ 
lengths as against 109,000 in Harrison’s tables 
which, are the most complete and which served 
as the starting material of the present book. 

The book is in three parts. Part I of 350 
pages presents about 52,000 lines' in order of 
decreasing wavelength. Lines are given for 60 
elements of practical importance. It includes 
also the edges of the intense molecular bands 
usually appearing in the spectra. Part II of 
400' pages lists about 38,000 lines according to 
elements (in alphabetical order). Besides! 
wavelength, the intensity and excitation poten¬ 
tial are also given against each line. Part III, 
though of 30 pages only, gives a variety of 
useful auxiliary reference material such as 

Isensitivity lines, wavelength standards of Fe 

and rare gases, oscillator strengths, 

A^ir corrections;, ionization potentials, m.p.’s 

and b.p‘s' of elements and their oxides, etc. 

Thus the book gives in a convenient form, 
fairly completely, all reference material re¬ 
quired for the everyday work of spectroche- 
mi'Cal analysts and atomic emission spcctro- 
sicopists. A. S. G. 

ANNOUNCEMENTS 

Symposia on “Defect Interactions in Solids” 
and “Industrial Metallurgy” 

On the occasion of the Silver Jubilee Celebra¬ 
tions of the Department of Metallurgy, Indian 
Institute of Science, Bangalore, there will be 
held two Symposia from 9-13 May, 1972. 

The symposium on “Defect Interactions in 
Solids” is aimed at a critical aippraisal, analysis 
and evaluation of recent llheorctical and experi¬ 
mental investigations involving interactions of 
pointi defects, dislocaitions and other defects. 
Papers based on original research in the follow¬ 
ing groups are invited for presientation and 
discussion.: Group I—Point Defect; Interac¬ 

tions ; Group II—Dislocation Interactions. 

The Symposium on “Industrial Metallurgy” 
aims at linking the science of metals to the 
metal industries. Papers based on original 


reseairch, experience, or shop studies in modern 
developments in the following and, allied areas 
are invited for presjentation and discussion: 

Casting Techniques ; Joining Techniques ; 
Forming Techniques ; Treatments ; Testing and 
Analysis ; and Special Metals and Alloys. 

In order to facilitate the publication of the 
proceedings, the Editorial Committee has set 
the following schedule; Submission of extended 
abstracts : Octbber/November 1971 ; Submission 
of full text of paper : January 1972 (Ca. 10 
pages, two copies). 

For further information please address: Dr. 
K. I. Vasu, Symposlium Convener, Department of 
Metallurgy, Indian Institute of Science, Banga¬ 
lore-12. 

Symposium on Estuarine Biology 
The Second All-India Symposium on Estuarine 
Biology isl proposed to be held at the Centre of 
Advanced Study in Marine Biology, Porto Novo, 
from 20th to 24th January, 1972. Contribu¬ 
tions are invited from intending participants in 
the following fields;: (a) Hydrobiology of 
estuaries and backwaters ; (b) Biology of 

■estuarine animal icommunities ; (c) Estuarine 

ecology and pollution ; (d) Physiology and 
biochemistry of estuarine organisms ; (e) Estua¬ 
rine productivity food and fisheries; and (f) 
Esibuarinc microbiology. 

Provisional titles of papers should reach 
the organisers before 1st October, 1971, and the 
abstract of the paper, before 30th November, 
1971, 

For further information contact: Dr. R. 
Natarajan, Centre of Advanced Study in Marine 
B'iol'ogy, Porto Novo, Tamil Nadu. 

Books Received 

Problems hi Mathematical Ayialysis (Vol. 2) — 
Linear Operators and Operator Equations. 
Edited by Acad. V. I. Smirnov. (Plenum Pub- 
Corpn., 114, Fifth Avenue, New York, N.Y. 
10011), 1971. Pp. v+129. Price $16.00: 
Quantum Electroydcs a7id Paramagnetic Reso¬ 
nance. By Acad. D. V. Skobel’tsyn (Plenum 
Pub, Corpn., New York), 1971. Pp. vii + 148. 
Price $ 20.00. 

Radio Astronomy Instrimients and Observations. 
By Acad. D. V. Skobel’tsyn. (Plenum Pub- 
CoiTu., New York), 1971. Pp. viii + 184. 
Pi'ice $ 30.00. 

Rock Weathering. By Dorothy Carroll. (Plenum 
Publishing Corpn., 114, Fifth Avenue, New 
York 10011), 1970. Pp. xv + 203. Price $ 15.00. 
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CHOLERA RESEARCH - NEWER FACETS 


Dr. S. MUKERJEE, m.b., d.sc., f.isi.a. 


TT has been said that rediscoveries are a 
recurring feature of cholera research. There 
is a germ of truth in this, because since Koch’s 
discovery of Vibrio comma, the research effort 
that has gone into the study of cholerai has been 
tremendous and every aspect of its study has. 
given rise to lively controversy at one time or 
another, with opposing viewpoints being can¬ 
vassed with apparently weighty expei'imental 
support. An example which is timely because 
of the present interest in cholera toxin, isi the 
controversy over Virchow’s view that cholera 
is essentially a disease of intoxication. This 
point of view was largely forgotten during the 
first 60 years of this century till Prof. S. N. De’s 
reseanchesi pointed to the crpcial role of cell- 
free vibriO' products in cholera pathogenesis. 
Another example is the controversy that grew 
around the pathogenic capacity of the so-called 
non-agglutinable vibrios. It would seem that 
the ^rediscoveries’ In the history of cholera 
research have been, by and large, the resurrec¬ 
tion of old hypotheses from the extensive 
literature of cholera, prompted by new epidemio¬ 
logical or laboratory observations which could 
not be fitted in with extant views. This is no- 
matter for surprise, when we consider the 
vorsiatility of the cholera vibrio, its re¬ 
markable tendency towards variation and 
its hardihood in having survived in s)pite 
of improved sanitation and antibiotic therapy. 
Every time we think that we have at long last 
begun to contain the cholera vibrio, it reappears 
in a new form and spreads in pandemic form, 
as the ElTor vibrio did in the sixties at ai time 
when the incidence of cholera had become 
limited to the Indo-Pakistan sub-continent for 
several years. In 1969, further evidence came 
of the pathological versatility of the cholera 
vibrio, with reports of cholera like cases due 
to NAG vibrios from Easlt Pakistan-, Czechoslo¬ 
vakia-^ and Sudan^h Partly because of this 
continuing epidemiiological importance of the 
cholera vibrio and partly because of the intri¬ 
guing scientific problems arising out of pathology 
of cholera, there has been a tremendous s!purt 
in cholera research during the last few years 
and much new knowledge has been gathered. 
In this article'! shall confine myself to newer 
facets of resiearch on cholera bacteriology, 
epicjemiology and immunology. The space will 


not allow me to touch on the important work 
that has been done in several laboratories in 
India and. abroad on the purification and 
characterization of '.cholera enterotoxin, or on 
the biochemical lesions caused by the toxin ; 
which is now considered to be primary factor 
in cholera pathogenesis. These aspects have 
been recently covered in a review by Burrows 
and Kaur-"'*, 

Ta.\'on:omic Criteria of the Genus Vibrio 

The lAMS sub-committee on taxonomy of 
vibrios^* recommended the following description 
as a provisional one for the genusi Vibrio : 

‘'Gram negative, asporogenous rods with a 
sJingle rigid curved or straight rod ; single polar 
fl|ageHum; oxi’dase positive; produce acidity 
without gas from glucose ; acidity from glucose 
is produced by the Embden Meyerhof glycolytic 
pathway.” However, anaerogenic aeromonads. 
and other related bacteria may be included in 
the genus Vibrio, so far as the recommendation 
id applied in routine diagnostic laboratories. 
The members of the taxonomic sub-committee 
recently agreed that the following extension 
-should be added to the definition of the genus 
Vibrio. Lysine and ornithine decarboxylase 
positive ; Arginine dehydrolase negative G-C 
ratio ranging from 40-50. Aeromonas can 
thus be excluded by being ornithine and lysine 
decarboxylase negative and arginine dehydro- 
J'ase positive while Plessiomonas are positive 
to all these three tests. 

The tipecies V. cholerae is only specified by 
certain parameters. The ElTor vibrios being 
associated with classical vibrios at a high level 
of over 90% significance in the numerical 
classification and their G + C ratio being the 
same, are included in the species V. cholerae. 
On the same argument the so-called non- 
agglutinable vibrios (NAG) are also to be 
included into the same species V. cholerae. 

Serotypes .—Sakazak et al." have reported 39 
serotypes of V. cholerae that includes the non- 
agglutinable vibrios also and the present studies 
indicate the possibilities of some more types 
to be identified amongst them. In the 0-1 
serotype we recognize 3 sub-types or 0-forms 
Ogawa, Inaba and Hikojima. It has been 
observed by many scientists that Ogawa is the 
complete form md Inaba ia a loss variant, 
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Hikajima being the middle form. Till now much 
epidemiological importance was attached to 
these subtypes. But now-a-daysi it is known 
to be not of much value, because in an epidemic 
caused by Ogawa subtype some Inaba variants 
are frequently observed; the same phenomenon 
is also observed in the case of Hikojima subtype. 
It should therefore, be emphasized that not much 
importance should be put on these subtypes. 

Phage-types .—In recent outbreaks it has 
been observed that new phage-types appear in 
very small numbers as a result of which we 
may get a few phage-type 5 strains of 
V. cholerae biotype ElTor in an outbreak caused 
by phage-type 4. In a similar way occasional 
isolations, of types 3, 6 and 1 are possible in 
epidemics dominated by types 2 and 4. One 
reason for this might be the import of new types 
from other places. But in the absence of import 
from outside the appearance of these strains: is 
difficult to explain. It is perhaps possible that 
these new types appear due to recombinationsi 
in nature. Thisi possibiliy is being explored in 
our laboratory. In view of the importance of 
the so-called non-agglutinable vibrios (NAG), a 
successful effort was recently made in our labo¬ 
ratory to develop a phage-typing scheme for 
these vibrios. With the help of 4 bacteriophages 
of which one waq obtained as a lytic 
mutant of a temperate bacteriophage and 
the remaining three were host range. modifi¬ 
cations of Sewage water phages, 200 strains 
of NAG vibrios could be classified into 
12 phage-types depending on their sensitivity 
patterns. Further studies are nesessary for 
evaluation of the scheme. 

Flagellar Antigens of Cholera Vibrios 
j Flagellar antigenic specifiicity provides a rapid 
and highly specific diagnostic tool for the 
identification of several bacterial species, a good 
example being the scheme in use for Salmonella 
species. Such schemes have been used to 
advantage in epidemiology, taxonomy and 
genetics. The flagellar antigens of V. cholerae 
have been investigated in recent years, in our 
laboratory^. 

It was found that all V. cholerae and NAG 
vibrios with a bacteriologically typical 
V. cholerae (Sakazaki^) were agglutinable with 
pure ‘H’ sera to all V. cholerae suspensions and 
with the ‘‘H’ serum of one NAG strain tested. 
Vibrio-like organisms which did not conform to 
Sakazaki’s description did not agglutinate. 
Similar observations have recently been 
reported by Sakazaki' in 1970. 


Reciprocal absorption analysis revealed the 
complete identity of flagellar antigens of all 
the V. cholerae and the NAG strain tested. 
These findings were confirmed with both hyper¬ 
immune and low titre antisera. These observa¬ 
tions are at variance with the results of most 
■earlier studies and it is suggested that the 
many subtypes of flagellar antigens described 
by earlier workers were a result of antigen 
variability, and flagellar artifacts resulting from 
prolonged storage on solid media, and are not 
related to the normal, motile organism. 

Thus a typing scheme cannot be formulated 
for V. cholerae flagellar antigens but the 
uniformity of these 'antigens in all cholera 
vibrios is of potential importance as a rapid 
rerediagnostic and taxonomic tool. 

Epidemiology 

(i) The V. cholerae biotypesi ElTor entered 
India in 1964 and by 1966 it completely replaced 
the pre-existing classlical cholera (Mukerjee and 
Basrfl^'O. In 1967 a few V. cholerae of classical 
biotype could be isolated from carriers, in 1968 
and 1969 from carriers) and cases. It appears 
therefore, that classical cholera is still being 
mintained in a small fraction of the population 
in carriers and is 'capable of giving rise to occa¬ 
sional rporadic '.cases. Outbreaks caused by 
classical cholera, therefore, remain a probability. 
Another possibility is that iclassical cholera may 
be imported from East Pakistan where the 
infection is mainly^ due to classical cholera 
vibrios. In 1970 in the month of April an out¬ 
break occurred in Calcutta '.caused by classical 
cholera Inaba phage-type 1. An interesting 
point about the causal strains of this outbreak 
was that they were all' lactose fermenters. 
Though cholera is known to ferment lactose 
very slowly, these vibrios did so after overnight 
incubation. Taking this character and phage¬ 
typing as markersi, the origin of the strains 
could be traced to the West Bengal-Paki.stan 
border area where an outbreak started in the 
months of February-March when refugees were 
Coming from Pakistan. The same type strains 
were also isolated from Madhya Pradesh 
in July where these refugees) were sent 
for rehabilitation. From the chronological 
sequence it appears that the infection 
came from East Pakistan and spread in this 
country. 

(ii) In 1965 we predicted that ElTor pandemic 
which started from Celebes in 1961 might 
spread westwards and may threaten the 
European countries, By 1965 it affected all the 
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’V\rest ^‘<>«intru‘s in Kast, 

South and C'fntrai Aiaa in it- way and rtsu'hod 
Asian part of USSH. Tin- year it has .spread 
further wt'stwards and iias reaeiuni Syri;i and 
the Kuirnpean euun^rie^: ineUulinf' USSR and 
Si'cily. Thus ehohu'a has. ap..'fein naiiual furUuu* 
epideniinhadral iinpurtaiuay 'Fheia* an* rt'ports 
of heavy (‘piiieinies m ('tudral Asia and North 
Africa also. 

{uD It inis ahasidy htnai inentioiu*d that in 
several eholera»-liki* outhnsik in rtsaud ymirs, 
lihe causative ar.ents \\< rt- tiu^ iu>n».ar.Khitinal)le 
vibrios. Thest* vibrios are now frtsiuently 
isolated from vasts; and earners in ('aleutla. 
Their pathoy.emcity fm- t^xpiuanunital aniinabs. 
ha.s also hetsi estah!i:1n‘di h Sueh strains. 
rcTerrt'd to the WHO Inttuaiatuaial Heftnauict' 
Centrt^ for Vihritis in I *Uih wen* studiisl by the 
phaM'c-typhir. sa'heine tit'veloptal for tlu‘ NA(I 
vibrios. It was inttuas MuK tt> otistu've tind llu' 
strain from Ka: ttum India heh>npa‘d tt> typt* I, 
those of Siuith ami Wt-M liuUa luhoniual to typt‘ 3 
and a few cities which are known t(» he tuideinie 
for V. rluflrrae hiotype KhPor wen* aliso found 
to harlunir nudtipU* pliap.t*-dyp<s; of thest‘ vihrio.s. 

BA(“rKtU<K*INO<aNY 

Chakraliarty et (dd’’ ilt^vtdopisl a haeterioeinc' 
typiniLf .seluum* for tht* h“"l V. cho/er<ie stuuns 
ba.std (in (‘irtht indicattu* .‘trams, 'fht'v dtmuvim 
stratt'd (‘h‘ven typt.s ainonipt Khi .strains that’ 
have been tissted. strains of NAt; vibrios 

have bet^n dividtHl into ten major baeteriocim* 
types with tin* htdp of H mdiisdor .strains 
comprising, of ditteri'iit enterolau’ti*rial anti 
vibrio strain.sry The ttin*e major baettuaoeim* 
types could ap.ain he suhtlividiai into two each 
on the basis of production t>f paradoxical 
rtsiction. I’tuis the total number of r<‘ct>nni.s<sl 
hacl(*riocin(‘ typt‘s pi*esently .stands to hi ainonp,.s1» 
NACI vilnio.-^ and some aia* common wdth those 
of 0~1 V. rliolerue. 'The epid«‘mioh>Kical sinthh- 
('anee of Ifiest' schenuvs is yet to lie {‘valuated. 
Th(‘ studiiss on ha<-tenoeine priHluctsl by vihrio.s 
are (‘xptvted to revasd many uitiu’estinn pheno- 
merKu advantanc of one siudi ludnn ah'<*ady 
utilixc'd for .subtypinp. tilu‘ major hactiudoeine 
types. 

Immunity aN’c Immunophociiyi.axis 

ChoUu’a has lietut idirninattHl from t.lu* w’c.shu'n 
countries by improvement in the hypicmic* 
standard of Uvinp. But, it is now a disea.se tif 
the diwelopiim etiimfries. Prophylactic immuni¬ 
zation of the suseeptihli* jiopidutiou is one of the 


mo t important mea.sures employed in the 
.old nil of epidemic of cholera for nearly three 
(luarttu’s of the century. In developini^ countiies 
wii'h limited funds and equipment for improving 
th(‘ standard of sanitation and sate drinking 
vvatt'r supply cholera control programme 
continues to be ha.sed largely on vaccination. 
Non(‘~the-Ie.ss, the etheacy of cholera vaccine 
had not lieen properly evaluated until h)()4 when 
a number of ('add trials wtu’e carried out in 
C’aleutta, Mu‘ I^lulii.)pin(‘s and Dacca. The results 
of these trials havc‘ not borne out the dependa¬ 
bility of inoculation priigranune which are being 
<‘mploy<‘d c'xton.siively in icholera control all 
ovtu* th(‘ world. The trials have clearly brought 
out th(^ importance of further research for 
improving line immunizing jKdency of cholera 
vaccimy 

()iu‘ .s<‘clion of th(‘ seiemtists in the United. 
Stat(^s and in India arc' working on the possibility 
of ohedera toxin or toxoid being used a.s an 
cdTc'ctive prophyUvetie agemt against cholera. 

II is now gc'iu'ra'Uy accc'plod that the diarrhoea 
of ohoU*ra is causcxl by the action of enterotoxin 
tde.boraicKl by choUu'a vibrios in the .small 
iutc'st.ima This group of workers, therefore, 
justiiied (hear eTort to use' -cholera toxin or 
toxoid for prophylactic immunization. We arc', 
trying to follow a (lilTc'rc'ut line of approach. 
C'iiolt'ra is an infc*etion in the intc'siinal 

tract. 'rh(‘ eau.sativc' vil)ri(>s rc'inain limilc'd 
to the' gut of the patic'nl and have no 

teudc'iv.w to c'utc'r thc' tis.eiu' or blood 
eirc'ulation. 'blu' vast majority of palientS' 
arc' eiirc'd li.v siinpl.v rc'pla'Cc'UU'nt of (luid and 
elt'crrolylc' los.s A eholt'ra ease' bc'gins to 
rc't'ovt'i' within 24 to 48 hours <if the onsed. of 
.symptom;! bc'fon' Ihc're has bt'C'n suHU'ic'nt time 
of humoral antibcKlic's to dc'velop. Kor pro- 
jdiylaxis agai^.^t cholc'i'a, thc'rc'forc', thc'rc' sc'cms 
to b<‘ ivcjuirc'd produ-etion of c'fTeetive immunity 
in the' mvu’ous nu'inbram' of the intc'Stinal tract. 
It has nut been tmssiblc' to acduevc' this satis- 
facdorily by injection of kilU'd culture of 
(‘hc^lt'ra vibrios. Wc' thcu'c'forc' carric'd out labo¬ 
ratory studic's witih a vic'w to dc'velop an 
imiirovc'd method of cholera iirophylaxis based- 
on the* u.se of living eultun' of a naturally 
(Kvurring avirulc'nt KlTor strain for administra¬ 
tion by the oral roule^T 

Karlic'i' labtiratory studie.s on the' possibility 
of basing a live oral cholc'ra- vacxdne on a 
naturally aviruk'nt strain of ElTor vibrio .showed 
that tihc' siraiti is capable of mullipHcation in 
the gastrointcs^^aal tract of rabbits resulting 
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in the production of antibacterial and antitoxic 
immunityis. in. order to examine the safety 
and immunogenic value for human use of this 
•proposed vaccine, a systematic trial was carried 
out on 25 human volunteers. Following oral 
administration of the vaccine after neutraliza¬ 
tion of gastric acidity, the volunteers developed 
. statisltically significant increases in their 
vibriocidal antibody level. Copro-antibodies 
could also be demonstrated in stool samples 
within a week of vaccinationi®. Serum and 
• copro-antibodies perslisted unchanged during the 
period of observation of 6 weeks and 3 months 
respectively. None of the volunteers suifered 
any ill-eifect during the course of the trial. It 
has been concluded that the proposed vaccine 
is safe for huirian use and is likely to protect 
against cholera, although its protective value 
has still to be confirmed in a field trial. 
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MAGNETIZATION OF A DOLERITE DYKE IN JHARIA COALFIELD 

JAGDEO SINGH and M. KRISHNA RAO 
Department of Applied Geophysics, Indian School of Mines, Dhanbad 


TJOST-lower Gondwana (Jurasso-Cretaceous; 

dolerite dykes are found intruding the 
Gondwana sediments in the Jharia Coalfield. 
C. S. Fox^ suggested the possibility of these 
dykes belonging to the Deccan trap period of 
igneous activity. Based on petrological study, 
Sadashivaiah^ corroborated Fox’s view. Sada- 
shivaiah further states in his paper that the 
mineral composition of these dykes resembles 
very closely some of the middle and upper flows 
(e^ecially flows 10 and 25) of the basaltic 
Deccan trap lavas of Bhusaval (Fermor^). 

Out of the three dykes which tend to merge 
in the northern part of the Jharia Coalfield, 
the easternmost one passing through Tundu 
(23° 47'N .* 86° 16'E),has been ‘chosen for the 
present stfudy. Tundu is 12 miles west of 
Dhanbad. The dyke is about 2 miles long and 
10 to 30 feet thick and crosses the lowest 
Barakars and Talchirs and continues into the 
Archean rhetamorphics north of the sedimentary 
basin. 


Four magnetic traverses were taken across 
the dyke near Tundu using Schmidt vertical 
force variometer of scale constant 25 7 /sc. div. 
Profiles are drawn and the position of the dyke 
on the traverse line, when exposed, is shown 
(Fig. 1). 

The intensity and direction of NRM has been 
studied with an astatic magnetometer on 
oriented samples cut in the form of cylinders 
1" long and 1" dia. (discs). Volume suscep¬ 
tibility (k) has been determined with an A.C. 
bridge. The ratio JJJ. (Koeooigsberger 
ratio, Q„) is calculated. The results are shown 
in Table I. J^ and stand for intensity of 
NRM and induced magnetization and D and 
I for declination (east of north) and inclination 
(positive downwards) of NRM respectively 
J^®, J .® and Q/ are the vertical components. 
For Dhanbad the values of magnetic elements 
are : 

Total intensity, F=0-45 Oest. 

Vert. Comp., Z=0*25 Oest. 
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Fig. 1. Mayntiic profiles of vertical intensity across 
the dyke. 


Declination, D = 0°. 

Inclination, I = + 34^ 

The volume susceptibility (k) of 5 samples 
have a range of 1787 x 10-« to 2625 X IQ-^ c.g.s. 
units and the average of these is 2203 X 10"® 
c.g.s. units. This has been determined with an 
A.C. bridge in a field of the order of the earth’s 
field. 

Interpretation of Magnetic Profiles 

The basis for interpretation has been dis¬ 
cussed by the authors ^ in an earlier paper. 

It is seen from Table I that Q/ is. more 
than 5. This shows that mo^re than 80% of the 
anomaly is caused by remanence. Hence only 
remanence is considered in interpreting these 
profiles. 

Traverses I and II were 150 feet apart and 
samples T1 and T 1 A have been collected in 
between them. These samples have strong 
remanence of 22 x 10 and 36 x 10 c.g.s. 
units and have westerly magnetization for the 
horizontal component and have shallow inclina¬ 
tion. The traverse direction is also E-W. This! 
transverse magnetization, along with an upward 
vertical component, should give rise to a great 
low on the western side of the dyke and a small 
high on the eastern side. But the actual result 
is just the reverse of this. It shows that 
probably the magnetization below is different, 
and the surface samples collected here are 
probably magnetized by lightning. 

Traverses III and IV taken 5 furlongs apart 
have similarity in their magnetic profiles and 
show distinct negative anomalies of about 1200 t 
and 1500 y. The thickness of overburden is not 
known but it may be about 10 feet The samples 
T 2, T 3 and T 3 A which are similar in direc¬ 
tion and intensity of NRM have been collected 
from the part of the dyke about 100 feet away 
and they explain the nature of the anomaly 
over the two traverses. The horizontal compo¬ 
nent of NRM is nearly northwards and the 
traverses are E-W; the magnetization has- 
moderate inlcMnation. Thus the direction of 
NRM of these samples explains the negative 
anomalies. 

Applying the depth rule, the depth to the 
magnetic line as obtained from the magnetic 
profiles is 45 ft and 60 ft from the ground 
surface for traverses III and IV respectively. 
Assuming the overburden to be 5 ft (from cuttings 
nearby) the magnetic line is taken to be situated 
ait depthsi of 40 ft. and 50 ft from the top surface 
of tihe dyke (the height of magnetometer, 3 ft 
from ground surface, hasi been neglected), 
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These ll.mires are cein})arable with tjhose oblainetl 
lor the Airuupur dyke'. 

Assuming tiuit tht' intensity of NRM is 
uniroi'in in ihe vertical direction and taking tht' 
thickness ot the dyke (b) to be 30 It, lor thi> 
magnetic unoinalies ol 1200 T and 1500 7 and 
depths (d) or 45 and 00 ft, the intensily of 
NRM as calculated rroiu the formula 

A 2.1 „■(./<( 

comes to be 9 X 19 to 15 \ 10 '* e.g.s. unit' 
respectively, O'he surface sampU'S, although 
unweathered, have values ranging Irom 3-5 
X 10 to 5-7 X U! c.g..s. unit". O’his slv^ws 
that th(.‘ intensity of NRM is greater at d(M>th. 
This disparity can be due to any one of th(‘ 
three reasons : (i) the intemsity of NRM is 

greater at dei)th ; (ii) the dyke is broaden* at 
depth, {lii) the depth rule is not applicable in 
this case, ( i'o) is improbable, as the usual value 
of samples from such dykes in this coalheld 
is not mure than (I x 10 c.g.s. units. Such 
a disparity is not found in tlu‘ case of Amarpur 


Arnarpur dnh'rite tiyke', which is 15 miles 
cast c.f 'i'lmdii dykt\ has a .similar magnetiza- 
tien l)u! the latter hay a much st('e{)C'r inclina- 
thm of <>3‘ similar to Rajinahal traps"*. The 
maigncti.* pnihU's in c.cncral for botli the dykes 

Q PRE. 5 E.NT DlPOLX N 



hi(i. 2. 'ruiuiu (lykr: Polar lujual Area Ikoiection. 


arc* similar, 'There 1 .*^ similai'ily in other respects 
also, sLieh as. b. and tlu* order of 

anumaily, 'riu* r(‘;:ulfs of 2 samplt*s (.I.j and Jj) 
from .laimmialand dyke* (*1 miU*.s south-west 
(d 'Pundu) arc* g.iven in 'Pablt*.*: 1 and II. 

'Pmu.k 1 

Maipu^tizatidi) of Tuiidu and Janinmidlaiitl difkca 


SI. 

No. 

Sa»TU)le 

No. 

No. of 
discs 

I) 

I 


/'X 10" 
r. g.s. uhit.s 

liXlir* 


j/xRl' 

c.g.s 

Jr XU).' 

. uuitH 

<hr 

1 

'll 

1 

280 

-2S 

22*420 

2024 

1*181 

lO-O 

14-220 

0-050 

21*7 

2 

TIA 

5 

27(5 

- 12 

30-100 

2025 

1 *037 

34-0 

H-I25 

0-570 

14*1 

:* 

T2 

<> 

3rd 

-51 

3-.51)0 

1787 

0*804 

4*4 

2-820 

0-447 

0*3 

4 

'13 

5 

352 

-34 

5*001 

2171 

0*1 77 

5*8 

3-220 

0-543 

5*9 

r> 

'ISA 

2 

355 

-34 

4-410 

1800 

0*8.54 

5-2 

2-538 

0*474 

5*4 

() 

13 

3 

327 

-.58 

3*787 

2001 

0*021 

4-1 

3-220 

0-510 

0-2 

7 

,14. 

3 

350 

-38 

3*703 

2357 

0*810 

4-5 

2-302 

0-465 

5*1 


dyke h 

Discussion 

Taking the 3 samijles' T 2, T 3 and 'P 3 A, the 
declination and the* tnoderale inclinalion of 
NRM is .similar to the magnetic direction of 


Tab UK TI 

Marjvriic diTrcUon and palar()latihidr of d,ykcH 'ni Jlmria (UmlJUdd- (uid Amarpur 


81. 

No. 

1 iiiculity 

Lat. 

N. 

h« 

Ulg. 

h: 

Mc! u 
1) 

(li‘ ct ti<m 

I 

1 

'I'uruUi 

23"^ 47' 

80® 

ir/ 

353 

40 

2 

Jjiniuniataiui .. 

23® 45' 

M.® 

12' 

341 

- 40 

3 

Kljarkari 

23® 4(.' 

80® 

11' 

350 

-28 

4 

Janiuniataiul 

23® 30' 

8|>® 

14' 

338 

-• 10 

5 

Amarpur 

24® 

Hi® 

30' 

323 

- 08 


/{■-- Precision parauuitcr; N N niilicM* of *-ajn)>'cs: 

upper Deccan traps. 'Phis corroborates 1.1n‘ 
views of SadaMhivaiah“ and Fox', stated earlier 
in thi.s {)apcr. The magnel'ixati(jn of the Tundu 
dyke corresiionds to normal magnt'lizalion in 
southern hemisphere. 



/' 

N 

A 

Reference 

15 

07 

3 

2 

23 S 

-- 

12-7 

40 

3 

15 .S 

Athavale’ 

8 

41 

8 

23 S 

»» , 

10*5 

20-4 

8 

51 .8 

Singh and Rac*^ 


A Pal.wt ilru ittitlc, 

'Plu* faet lliat tilu* NHM directions of the 
sample's arc* far away (in inclination) from the 
prcsx'iit. geomagiU'tic direction of the place 
shows that (iu* rocks art* magnetically stable. 
Bcesides this, ihe stability has been tested by 
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remeasurement of NRM after one month with 
the specimens stored in the reversed direction^^ 
It has been found in the present investigation 
that there is practically no difference in the 
two sets of readings (one set taken after storing 
for a month in normal position and the other 
set in reversed position). 

The results of this investigation are compared 
with those of Athaivale'^ in Table II. Tundu 
dyke is two miles east of Athavale’s dyke 
of site 9 and this dyke of site 9 is 2 miles east 
of his dyke of site 10. In fact all these 3 dykes 
belong to the same system, as is seen from the 
map of Jharia Coalfield. 

It is interesting to note that the Amarpur 
dyke has a magnetization similar to that of 


of Electron Donor-Acceptor Systems 483 


Rajmahal traps while the Tundu dyke (15 miles 
west of Amarpur) is Similar to that of upper 
Deccan traps. 
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MOLECULAR ORBITAL STUDIES OF ELECTRON DONOR-ACCEPTOR SYSTEMS 

A. S. N. MUBTHY-'^' and S. N. BHAT 
Department of Chemistry, Birla Institute of TechyiolPgy and Science, 

Pilani (Rajasthan) 


T here have been exhaustive studies of 
electron donor-acceptor interactions in 
the light of Mulliken’s theory I’-b A few 

workers’^"''* have 'carried out some quantum 
mechanical calculations on donor-acceptor 
complexes. We have been interested for some 
time in molecular orbital calculations of the 
hydrogen bond^*'^ and we considered it interest¬ 
ing to extend our studies to another aspect 
to electron donor-acceptor systems, namely, 
charge-transfer complexes. In this communi¬ 
cation, we report the results obtained from 
extended Huckel (EHT)« and CNDO/2i« 
calculations on some donor-acceptor complexes. 
The systems presently examined include tt — tt, 
TT — <r and 71 — (T types of interactions!-2. We 
have reported elsewhere the results, of M.O. 
studies of the n — v systems^! asi well as the 
NH.j -f HF->NH,F system"*-. 

The interaction between a methyl cation 
(cr acceptor) and ethylene (tt donor) was investi¬ 
gated by Paldus and Polaki'^ who found an 
energy minimum at a donor-acceptor distance 
of 2-65 A. The carbon atom of the planar 
methyl cation has an empty p orbital and this 
will be utilized in the formation of a bond 
with an approaching nucleophile, the product) 


* To whom all the correspondence may be addressed. 


formed having a tetrahedral geometry. In 
view of this, the effect of changing the geometry 
of on the stability of the donor-acceptor 

complex has now been examined. For this 
purpose, we have calculated the potential energy 
curves (Fig. 1) by the EHT method as a 



Fig. 1. Total energy (by Ihe EHT methpd) of the 
methyl cationethylene complex as a function of inter- 
molecular separation (R) for different distortions of the 
methyl-cation : (a) planar methyl cation, (^) two C-H 

bonds bent out-of-plane by 10°, (c) all the C-H bonds 
bent out'of plane by 10° and (d) all the C-H bonds 
bent oui-of-plane by 20°. 
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Charge doiaitici'y in a few donor-^accept or S]/st«ans luj f/n- KUT and C’lVDO/:] niethods 


System 


'fetal emigy, I'l,, <‘V 

1C I IT (:NIK)/2 


CIl;d4dhn.| 

CHy' Benzene 

Henzene^^^ 

Totracyanoethylenc 
H CalJ4 

Tfopylium ion+Cyir^ .. 

Fs+ryxidine 

Fa "h Dimethyl ether 


«- 32U«9:.JI2 - 7l(M07:t 

- r»38-050(1 

- 878-5554 

-1020 *7843 

- 8l;M)5:U) 

- 888-3119 -289I-8;‘;a 

- 740-0955 -2r»2M‘H13 



1C( VV nn tlunl 

l)um>r Art rpter 

site silr 

a 2*8318 «f 2-5!>48 

(3-t)2r»7) i2‘IK:!4) 
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</ 2-9ISO u 2-l7r,9 
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» 2*9iHl ;»*9980 

(2*9218) (h-OOOO) 

7r 1*1830 rf 2*n(i0!) 

(1*1830) i2*Ol)0(n 

(f 2*8854 2 H.'Hl 

(3*0257) (2*79091 

tr 1*0589 n O-HpaO 

0 *1992) (0*8072) 

a 2*2340 <1 2*7817 

(3-0257> (2-7817) 
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n 1*4204 ff 2*(rail 

(1*4204) (2-0i0{)i 

if 5-l5;i3 a .>*(UlOt) 

(r> 1537 (5-t)uf)0) 

n I*9H9< If “-OOOO 

(I-9898) \2*0 00} 


<‘N 1)0/2 method 

I )t>iior Acceptor 
.site 

u 2-H527 *f 3*0344 

(rMi24! ) (3*5220) 

tt 1-0183 n 0*9l>97 

(1*0000) (0*0319) 


If 3-HH30 *» G-3IH7 

(4-0822) (h-OdOO) 

« 1-^919 n 1-9998 

(l-< 725) (2-OUOO) 

II t-ir>20 H 5.“337 

{4>2i;o2j (rrOllQ!)) 

If t-.'502 n 2 •1)000 

{1-9191) (2-0000) 


3’he vfilaes in purmthmcn repreHcnt the d urge clensitirs of t e Ore demn and iurepior nhes. 


For the lowest energy sitrtcture (axial model). 

overlap population of the' Ch C bond of 
cthykne dt'crcascj; from 1*28 to 1-17 in the 
complex. We aLso calculated the pot'tmliul 
energy curves employing the CNl)()/2 mtdhod 
but the disstKuaiion energy l)y this method was 
unreasonably large while the <‘quilibrium 
distance was very small (1-45 A). The CNDO 
charges s however, show donor-.acc<*})lor charge 
transfer and provide an estimate of the dipole 
momenti as 4*0 D. 

We could not find any minimum in the 
potential energy curve in the interaction of 
rnetihyl cation with benzene, but the di.s*8<x:ia- 
tion energy estimated as the difTert>nce between, 
the total energy of the complex and the sum of 


Ixenzcnt' lialoip n complete, b’*.) td-s Wc con- 
sidtuH tl d ink resting fo tesi the various types 
of metiel:: l y ca culalini*, the energies of 
b. nzi ne.dlurrhi * eonpdte<es by tlu‘ KHT method. 
Of all t'de nu d*d,:, We lind the axial tnodeh''' 
to po.sj'ess tile b we: t enerity (Talile I) and the 
(inodtd It) ha\ e tin* lui*be.‘ t etu rgy. None 
of tlie t' mtide’s, however, e.ave an t'ncrgy 
niininttna with ie::iHef to the donor-arccptor 
distaure. Tin* d;;:.* oeiatiou t*ut rgy computed as 
tin* (lift, rciice betuanui the tdu*rgy of tlu* complex 
and Ih: * um cd' (bt* emu-gie.s tsf compont-nts wais 
much tot: harm* (4!) kerl). 3’lu* KHT charges 
Indieatitl ^ denor-acceplor eharge* transfer. We 
have also examined the bcnzene-tetracyano- 
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ethylene complex by the EEfT method and 
found no energy minimum in the potential 
energy curve, in agreement with the observation 
of Wold^^l The EHT ‘charges clearly show v 
donor-acceptor charge transfer (Table I) and a 
decrease in tihe Mulliken overlap population, 
of tihe C=C bond of ethylene. We noticed 
similar changes) in the case of tropylium ion- 
ethylene complex (Table I) ; this system also 
failed to show any energy minimum. 

We investigated the pyridine-fluorine and 
dimethyl ether-fluorine systems] as typical 
cases of n — cr interaction. While in the 
former system the F—F bond was kept 
coll inear with nitrogen (sp- lone pair direc¬ 
tion), it was along the sp'^ lone pair direction 
in the latter system. No minimum could bei 
found in the potential energy curves by the EHT 
method for both these complexes However, 
the charge densities showed the expected 
charges (Table I). Tihe Mulliken, overlap 
population of the F...N bond in the pyridine- 
fluorine system was 0*001 ; the overlap popula¬ 
tion of the F. . .O bond was negligible (0*0003). 
The overlap population and the F—F bond 
decreases on cemplexation and the charge 
densities vary as shown in Table I. Attempts 
to change the method of calculation of the 
olT-diagonal clemeiil.s did not affect the results 
significantly. CNDO/2 'calculations on these 
two- complc'xcs indicated extraordinarily high 
Stabilities with large dissociation energies ; the 
equilibrium donor.. .F dislances were < 1*8 A. 
The calculated dipole moment of the ether and 
pyridine complexes with F^ were 4*9 and 7-6 D 
respectively, in agreement with the experi¬ 
mental vailues’^'iH Qf the corresponding iodine 
complexes. The dipole moment values are of 
importance in providing the percentage dative 
structure in the ground I'tatc of the complex. 

The authors are thankful to Professor C. N. R. 
RaO', Indian Institute of Technology, Kanpur, 
for valuable discussions. Thanks are also due to 
the staff of the computer center IITK for 
facilities on the IBM 7044/1401 computers. 
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A NOTE ON HYDROMAGNETIC FLOW 
NEAR AN OSCILLATING WALL 


Recently, we^ have examined the Rayleigh’s 
problem in hydromagnetics, i.e., the flow of a 
viscous incompressible fluid pas't an infinite flat 
wall in the presence of a transverse magnetic 
field. In this paper we consider the flow about 
an infinite flat wall which executes) linear 
harmonic oscillations parallel to itself. 

For the purpose of simplifying the mathema¬ 
tical analysis, we restrict ourselves; to the 
limiting case obtained by assuming the magnetic 
Prandtl number = ficr v) to be small (a 
plausible assumption for most electrically con¬ 
ducting fluids), so that the applied magnetic! 
field is virtually undistorted by the electric 
currents flowing in the fluid. 

The basic equations governing the unsteady 
motion of incompresslible, viscous and electri¬ 
cally conducting fluids in the presence of 
magnetic field as in reference ^ are : 


hu 


u 


ht w 


■ mu, 


( 1 ) 


where 


m = 


Owing to the condition of no slip at the wall, 
the fluid velocity at it must be equal to that 
of the wall. We suppose that this motion isi 
given by 

1 / = 0 for t < 0 , 
u = Uo cos nt for y = 0 , j 
= 0 for y -> oo ( 


and for t > 0 . 


f2) 

We introduce the non-dimensional variables 


= (3) 

It is easily verified that the solution of (1) 
subject to ( 2 ) in terms of the variables of ( 3 ) is 

<!> = e~^ (2r)’'2 cos ( 9 i 2 ) 

cos int-r) sin (012)} (4) 

where 

/a^ 

r = ^^+lj , 0 = tan~^ a = mt, 

^ = nt. {^) 

Now we can look upon a and p as hydro- 

magnetic and frequency parameters in tHe 

unsteady motion. When we substitute a = o 


(hydrodynamic case) in eq. (4) we recover 
the solution as in reference i.e., 

4> = e~'^ cos (/3 — 77 ). (6 ) 

The non-dimensional velocity profile 0 thus 
has the form of a damped harmonic oscillation, 
the amplitude of which is e-2) 
in which a fluid layer at a distance y has a phase 
lag y {nr/v)h sin (6/2) with respect to the 
motion of the wall. For fixed values of the 
frequency parameter the effect of increasing 
the hydromagnetic parameter a is always to 
decrease the amplitude and the phase lag of the 
velocity profile at any point of the fluid. 

Depti. of Engineering V. V. Ramana Rao. 

Mathematics, 

Andhra University, Waltair, 

June 11, 1971. 
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PROTON MAGNETIC RESONANCE 
STUDY OF LITHIUM FORMATE 
MONOHYDRATE 

Proton pairs in water molecules of hydrated 
crystals form typical two spin systems and the 
intramolecular dipole-dipole interaction results 
in a splitting of the PMR s)peictrum. Following 
Pake,i the splitting of the resonance lines, aH, 
is given by : 

AH = 2a [3 cos- S cos- (4> - h) “ 1]. 

The X-ray crystal structure analysis of 
lithium formate monohydrate (LFMH) wasl 
carried out recently .2 LFMH crystallises in. the 
orthorhombic system with a tetramolecular unit 
cell of dimensions a = 6*504 A, b = 9*989 A, 
c = 4*856 A in the space group Pbn 2 i. The 
crystallographically equivalent positions are' 
given by (or, y, z); (J — x, ^ + y, 2:); (J + x, 
2 — y> i + z); (— X, — y, I z). X-ray wor¬ 
kers were able to locate the formate hydrogen 
and one of the water hydrogens at about 1 A 
from the parent atoms. These studies as well 
as the infrared and Raman effect studies*"^-® 
support the existence of hydrogen bonding in 
this crystal. 

A large single crystal of LFMH was grown 
by slow evaporation of the aqueous solution, 
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The er.vsful was rotated alanit the ti-axis tiiiii 
sDC'Clra' were reeonh'it for U! laieutalioii;, at 
lO" inlervtils. luiiir, t< moililied I'KW speetni- 
meter. A w.ater |(rotiin derivtitive 

iturve was prepaii-d front the liesl resolveil 
speolriint. Two svieh pairs of th'fiva'tve eiirve:; 
in eon.iiinetion willi tlie e, ntral Me.tial were tis-ed 
to resolve the experhiieiittil .-iirv. : . aH value 
was iiietisureil for efh pair and they uere 
asslMiti'il to the wo vei-tors loal.iur, ii'c td' the 
criteria Ihtil 
llmin. 

and 

n,„.o. '.’"(a eos-’■> 1 at.. 

The Iheoretieal t’ahe eurves were plolled tilid 
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l^auss for « ** u aa obtainiHi t*>r htith tht‘ 
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for the int«*rprot{jn distama\ 
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calculatt'd from X-ray «iata art^ yjve?t m 'rahU‘ 1. 
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'I'lu* X-ray vvorktu's sunKosted that the sc'camd 
liydroj't'n ean (Mtlu'r (RU'Ui)y a sin/tle 
pnti'ulia! minimum and h(‘ dost* to one of thc‘ 

1 wu water uxynons or 1><.‘ tiis(»rd('r(Hl oec'upying' 
J\vt> pi lenaal minima t)t‘1.vvtH‘n ihest' two watiu* 

I x.vj'en*. Our r(‘Mdts indicate that. ih(‘ p-p 
M In;- U;|..; i^vn orientations one alonit O (U-Oj,, 
; \\{\ 1)} o*luT ahaie, (1) rs’hown im 

'rahlt- 1. 
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LATTICIC THERMAL EXPANSION OF 
LEAD TUNGSTATE 

As a part uf a e.eneral pru;«ramm(' of ‘X-ray 
atudir; un seherlite^dypi^ ('umptomds’, vvi* Imve 
already puidi'ln*d the result:, on prt'eision 

tietermmal len of the lattice parameter:; and 
thermal expansion of KlOjh NalO^'a SrWO|‘h 
P,aWO h PaMoO,'» and PdMoO,’k Idle f>resent 
nute reports omilar re.sults ohtainetl on lead 
tunr.’t.atf*. an istdype uf seheelite. 

A sinrje crys.tal of PhWO^ wa.s erushed to tine 
enwder furm, ddie powcUu' was heated at OHO" C 
fur 12 Imurr; and eindtsl itv nnan ttanperaiun^ 
m ahoul *20 hours. The annealed powdtn* was 
U'ed tu Oil the specimen eip) of the hack re- 
ll^e'.’tion f(K*usini*> eamera,* *ddu* exiHO'imt'nlal 
fe(dmit(Ue emplo.veil and 1lu‘ iiroeedun's u.sed in 
the {‘Valuation of Hie aeeurat<‘ values of Uu‘ 
lattiet‘ paranuiters aloiip, with ttieir standard 
errors an* tsssentially tlu* :‘ame as dt*.scrilH*d in. 
earli{*r puldiraiionsi.o o piKht powder iihoto- 
praphs wiTc* taken at diirenmt Umnienvliures 
lK*lw(‘en 28“ and 855“ Cd The retlections, 
mtsisurcHl and ustsl in th<‘ (waluatiem of the 
lattice paranu'ltTs were, (1.1.14)(624)^^^^^ 

(5.1.10) 
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and The^ were recorded in the 

Brag&- angle Region between 66° and 85°. 

Ini^able I* ^e lattice parameters of PbWO^ 
obtained atl room temperature are compared 
with a few others available in literature. 


Table I 

Comparison of the lattice parameters of PhWOj^ 
at room temperature 


Soarce 

a (A) 

.(A) 

Vega^and Rcfsum® 
Aanerud* 

SUlen and Nylander^® 
Swanson et 

Pre^nt stady 

5*453 

5-464 

5-459 

5- 4619 

6- 4628 
±0-0002* 

12-034 

12-055 

12-040 

12-049 

12-0484 

±0-0005* 

* Standard cnori as calculated by Jette and Foote*s^^ 

method. 



It can be seen 

that the parameters obtained 

in the present investigation agree 

with those 

repqi^d by Swanson et alM 


The lattice parameters obtained 

at different 

temperatures are given in Table 11. 



Table II 


Lattice parameters of PbWO at 

different 


temperatures 


Temp. ®C. 

a {A) 

c{A) 

28 

6-4628 

12-0484 

70 

6-4652 

12-0596 

105 

5-4669 

12-0688 

165 

S<i693 

12-0824 

210 

6-4712 

12-0945 

265 

6-4733 

12-1087 

310 

6-47o9 

12-1207 

355 

6-4780 

12-1338 


The temperature variation of the parameters 
is shown in Fig. 1. It can be seen from these 
plots that while the a-parameter exhibits only 
a small non-linearity, the c-parameter shows a 
pronounced temperature dependence. The 
temperature variation of these parameters can 
be represented by the following expressions 
obtained by the usual statistical method : 

5-46190 4- 4*436 X 10-6 t-f 1*269 
X 10“9 A. 

c =r 12*04237 + 23*646 X 10-5 t + 55*760 
X 10-» A. 

Here t is the temperature in degreesi 
Centigrade. 

The coefficient of thermal expansion along 
- the a-axis, a^, was calculated by differentiating 
the above expression for a,. The result is as 
follows: I ‘ ‘ j 

a = 8-12X10,“®+ 40*47x10-11 t ®C“l. 


r Current 

me Editor [ science 

Following the procedure suggested by Desh- 
pande and Mudholkar.i» «, was evaluated ait 
different temperatures. Its temperature 
. dependence can be represented by the following 
equation : 

19-59 X 10-« + 3'77X IC-" t-f 28-88 
°X 10-1- t2 



Fig. 1. Temperature variattoii of the lattice para¬ 
meters of FbW04. 

The mean coefficients of expansion in the 
temperature range 28°-355° C come out as d„ 
= 8*51 X 10-«/“C and d = 21*68 XlO-V’^C. 
Argyle and HummeT-^ have studied the thermal 
expansion of PbWO^ using a silica dilatometer 
and reported percentage linear expansion of a 
polycrysllalline sample. No comparison is made 
with their results- as) they have not reported thei 
directional coefficients of expansion. The nature 
of the anisotropy in the thermal expansion of 
this crystal is the same as observed in other 
crystals/ of the scheelite group, namely a > 
at all tlemperaturesi'^. 

The authors wish to thank Dr. W. S: Brower 
of the National Bureau of Standards, 
Washing'ton, for supplying the sample used in 
the investigation. 

Physics Department, V. T. Deshpanide. 

College of Science, S. V. Suryanarayana. 

Osmania University, Hyderabad-7, 

July 28, 1971, 
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CRYSTAL STRUCTURE OF 
ANTIPYRINE 

As part of a sysitematic study,^ using physical 
techniqjUes, of some analgesic molecules and 
their interaction, a preliminary report on the 
crystal structure of antipyrine is presented here. 
l~Phenyl-2, 3-dimethyl-5~pyrazolone, commonly 
known asf antipyrine, is one of the three best! 
known compounds in the family of pyrazole 
derivatives which are used as pain-relieving 
medicines. 

The compound crystallizes in the monoclini'c 
space group with a tetramolecular unilj 

cell of dimensions a = 16-919, 5 = 7-425, c = 
17*796 A and /3 = 117-03 Ai. The X-ray diffrac¬ 
tion data were collected upto a sin $ limit of 
0*966 on a Hilger Watts four circle diffraictio-- 
meter belonging to Professor Dorothy Hodgkin, 
Oxford, using Cu Ka radiation from a 
cylindrical specimen, of mean radius 0*35 mm, 
cut and ground along the b-axis. The data 
were corrected for Lorentz and polarisation 
factors, but not for absorption (/^ = 6*75 cm"i ; 
ur =: 0*24) as it was considered to be negligible. 
The initial scale and the overall temperatiurei 
factor were estimated from Wilson’s statistics. 

The structure was solved by the iiymbolic 
addition procedure-. Normalised structure 
factors were calculated from the scaled and the 
temperature corrected data using the relation 



where ^=2 for hoi and oho reflectiions and 
<£'= 1 for others. Two reflections with large E 
values and large number of interactions were 
cr.iosen to fix the origin of the doubly primitive 
unit cell. In addition, six other reflections were 
assigned symbolic signs. The symbolic addi¬ 
tion procedure, from this starting set, using 
the sign-determining formula 


SE- 


' S r E-^ ^ 


yielded a unique siet of signs for 137 reflections 
with E > 1*8. The subsequent E-map revealed 
all the non-hydrogen atoms in the molecule 
except the methyl carbon attached to the 
nitrogen atom in the pyrazolone ring. A three- 
dimensional Fourier synthesis phased on these 
atoms (Fig. 1) yielded the position of the 



Contours are at arbitrary but constant intervals. Atomic 
positions ire also indicated. 

methyl carbon also. Structure factor calculai- 
liions with these positions and an overalflj 
temperature factor of 3*5 A^ gave an R value 
of 36% for 1,771 observed reflections. The R 
value was reduced to 17*31% in two cycles of 
isotropic structure factor least squares refine-, 
ment. The positional and thermal parameters.’ 
used in the last cycle are given in Table I. 

Table i 


Positional and thermal parameters 


Atom 

X 

y 

z 

B 

01 

0-61313 

0-143.'=»‘> 

0-47398 

3-83 

Nl 

0-5U95 

0-37229 

0-39030 

2-96 

N2 

0-62353 

0-541o4 

0-36744 

3-25 

Cl 

0-69901 

0-3t0l5 

(i-4LV).5 

3-20 

C2 

0-r)6:<''8 

0-4414-1 

0-45308 

3-3U 

C3 

(i-fiino ' 

0*58l4i 

0-40638 

2-00 

C4 

0-<‘4r)i5 

0*7624-"> 

0-39104 

3-85 

€6 

U-4.'i8C') 

0-67>0fi 

(».355.)9 

4-20 

C6 

0-43781 

0-6661 

0-350-26 

3-05 

C7 

0-40705 

0-15(100 

0-39029 

3-.30 

C8 

0-33146 

0-0H65 

(‘•34302 

3-85 

C9 

0-29303 

0-04480 

0-26401 

3-43 

CIO 

0-32607 

0-16609 

0-21291 

3-45 

Cll 

0-40061 

0-27796 

0-26082 

3-35 
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The bond lengths and bond angles in the 
structure are normal. The phenyl and the 
pyrazolone rings in the molecule arc planar and 
the gross molecular features) are similar to 
those observed in some metallic complexes ol. 
antipyrine-^ However, there arc some signifi¬ 
cant differences, the most important of which 
pertains! to the hybridization state of the twO' 
hetero nitrogen atoms in the live-membered 
ring. In the metallic complexes, the dispositioti 
of bended atoms around the nitrogens is nearly 
planar whereas in the free molecule it is’ 
pyramidal with the N1-C6 and the N2-C5 bonds 
transi to each other. 

Further refinement of the structure iwS in 
progress. The details of the analysis and the 
full results will be presented elsewhere. 


from the Mukllt^ Devonian roeks of Kashmir, 
Laclakli. Dahaiil ami Sipti Valleys. 



The author thank.si Professor Dorothy Hodgkin, 
for making her four-circle diffractometer 
available to him and Dr. Kalyani Vi jay an for 
discussion on symbolic addition procedure. 

Department of Physlics, M. Vijayan. 

Indian Institute of Science, 

Bangalore-12, July 31, 1971. 


1. Vijavan, M., Curr. Set., 1971, 40, 262. 

2. Karle, J. and Karle, I. L , Acta Cryst., 1966, 21, 

849. 

3. Vijayan, M. and Viswamitra, M. A.. Iditi., 1908, 

24 B, 1067. 


DEVONIAN FOSSILS FROM THE 
LESSER HIMALAYAN ZONE OF 
CENTRAL BHUTAN 

The present note records the occurrence of 
Devonian fossils from the Lesser Himalayan 
Zone of Central Bhutan. The fossiliforous 
locality wa^ discovered by Prof. A. Gansscr 
during geological investigations in that area- 
and he was, kind enough to send a few photo¬ 
graphs to the author for identifications. The 
fossiliferous locality lies, in the Tangchu basin 
and the rocks exposed in this basin form parti 
of Tangchu Series.^ 

The present note is important in that it has 
a bearing on the palaeogeographic and geosyn- 
kclinal history of the Himalayas. Fossils dis¬ 
covered by Prof, Gansser are in fairly good 
state of preservation and include representatives 
of brachippds, bryozoans and crinoids. Figure 1 
clearly shows a well-preserved specimen of 
Atrypa reticMlaris, Euryspir^er (?), Fenestella 
and part of crinoid stem. A preliminary look 
at the photographs shows that the brachiopods' 
are quite similar to those described by 


KUi. 1. Hniiiuopitils. /*?*/. .v.v.iv an , cr.nulrd iromihc l)e* 
vunhin rocks ot thit lausn Hiinal.iy-m/.ono »). tVatrul Buu- 
tau ( Photo by f lau-sKfr), 

The auiluvr \y. gPattTul Pnif. A. Chuhsser 
of Zurich fur sending, me the phuU>|*,raph.s of 
H\e spet‘inus\s whieh h • reeently eullecled from 
the Lesser Himalayait Zune uf Bhutan. 

Centre of Advanct'd J. Gupta. 

Study in G(H)lc>gy, 

Punjab Univm'sity, 

Chandigarh, May 5, 1971. 


1. (kiuHSt’r, A., y IntcrHcieuce 

Pulili.shrrH, London. IIHM, p. 2 CD. 

2. (iupta, V. J., AV.n AV///. {X, .V.). Panj. tbuv., 1970’ 

21, 1. 

3. PffhL Cm(. nVa/,, Ikin], UnW., 1971, 

9, 46. 

LOCALIZED PROGESTATIONAL 
ENDOMETRIAL REACTION IN THE 
UTERUS OF THE INDIAN FRUIT BAT. 
ROUSETTUS LBSCHKNAULTI 
(DESMARET) 

Certain inl/en‘.sting luHndiarities in the re¬ 
productive' habits of tlu‘ Indian fruit-bat, 
Rousvitua laHcfietmulfK havt* heem reported 
t'arlier (Gopalakrushna, BHI!)). Tins bat is 

unique in sevt'ral rc‘kiK‘ets, It hretnls twice a 
year in quic‘k .suce(‘Ssion, and .‘uun'e.ssivt' prt‘- 
gnanci(‘S alternate* l)t*twt*(‘n tlie two etjrnua of the 
uterus. It was sliown (Gopalakrishna, 1969 ) 
that the alternation of the two ovaries in 
producing the mature follicle during suect'ssive 
breeding cycles i.s due* to the* fact that, a large 
coipus luteiirn ailrnost coinplettdy filling the 
ovary persistis' until mid-gestation of the* follow¬ 
ing pregnancy. 
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A large number of females of Rousettus^ 
leschenaulti carrying very early stages of 
pregnancy were obtained during the early part 
of the breeding season. The cranial part of the 
uterine cornu of the prospective pregnant side 
becomesi markedly swollen immediately after 
ovulation, and becomes progressively enlarged 
during the tubal journey of the egg. The 
examination of the sections of such uteri showed 
that the uterine cornu undergoes profound 
progesiafional changes in a very small segment 
of the uterus near its cranial end even before 
the blastocyst reaches the uterus. In this region 
of the uterus the uterine lumen has! enlarged, 
the epithelium of the uterus has, become tall 
and the cells have become vacuolated, the 
glands have increased in length and have become 
coiled and the lumina of the glands contain 
sfecretion. The endometrium shows a distinct! 
edema, which is characteristic of progestational 
reaction. On the other hand, the middle and 
the caudal regions of the uterus do not show 
such progestiational reaction. Further, the 
examination of the uteri of specimens carrying 
early stages of implantation reveals that the 
blastocyst implants at the cranial end of the 
uterus! in a pre-formed implantation chamber. 


The question that would necessarily arise 
concerns the mechanism by which only a small 
segment of the uterus is activated to undergo 
progestational changes. It is evident that pro¬ 
gesterone secreted by the corpus luteum, has to 
be siupplied to a part of the uterus only. 
Marshall (1953) indicated that in the fruit-bat 
P ter opus giganteus, there is a distinct connec¬ 
tive tissue isthmus between the ovary and the 
utcrusi of the respective side, and progesterone 
may be carried to the respective uterine cornu 
thorough this connective tissue isthmus. Thisi 
results in unilateral progestational reaction in 
this animal. Gopalakrishna and Murthy (1960) 
demonstrated the presence of a portal system 
between the ovary and the uterus of the corresi- 
ponding side in Cynopterus sphinx gangeticus 
and Taphozous longimanius, and postulated that 
the flow of progesterone is short-circuited into 
the respective uterine cornu through the portal 
vessel. Rousettus leschencmlti is unique ini 
showing progestational: endometrial reaction in 
ah extremely localized region at the cranial end 
of the uterus. The exact mechanism by which 
this is brought about in this animal is not 
known, 


Dept, of Zoology, A. Gopalakrishnia. 
Institute of Science, (Miss) K. B. Karim. 
Nagpur, May 24, 1971. 


1. Gopalakrishna, A., Curr Set., 1964, 33, 658. 

2. —, md., 1969, 38, 388. 

3. — and Murthy, K. V. R , Bull. Zool. Soc., Coll. Set., 

Nagpur, 1960, 3, 19. 

4. Marshall, A. J., Jour. RndoennoL , 1953, 9, 42. 


ON THE VARIATION OF LIMNOBIOTIC 

CONDITIONS ALONG A HOT SPRING 
THERMAL GRADIENT 

No information is available on the species com¬ 
position of biota along any hot spring thermal 
gradient, in India, though a few workers^'^ 
have reported the systematics of thermal algae 
without any ecological interpretation earlier. 
Jana^^ and Jana and Sarkar^’S have recently 
investigated the limnological and bacterio¬ 
logical characteristics of some of the thermal 
springs of West Bengal and Bihar. The pre¬ 
sent comm,unication describes the variation of 
planktonic composition as well as chemical 
factors along a hot spring thermal gradient in 
Tantloi, Bihar. 

All results reported here were obtained on 
hot springs of Tantloi, Santal Parganas, Bihar. 
Two thermal springs enclosed by cemented 
cisterns, 2 X 1 X 0*7 meters, are located in the 
bed of one *of the channels of the main river. 
It bubbles continuously at the orifice. The hot 
springs occur in the region of Rajmahal Hills 
and their outflow has been estimated as 5,000 
gallons/hour. The excess water flows out 
through a single channel about 0*75 meter wide 
and one meter deep which flows east. The 
channel gradually widens and bends, several 
times and eventually spreads out into a marsh 
which also receives the overflow of the main 
river. 

Five locations with temperature ranges of 
44° C, 41-5° C, 40° C, 37-5° C and 35° C, along a 
hot spring thermal gradient, were selected for 
the present study, which was carried out in 
summer 1969'. The physico-chemical variables 
were determined according to the Standard 
Methods.® 

Temperature of thes’e thermal springs is often 
remarkably constant at the source. As the! 
water runs away from the source, the tempe¬ 
rature falls down gradually and the rate of 
cooling is a function of initial temperature, 
channel, dimensions and volume of water. The 
variation in the wind speed is more important 
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1 hrn the atmospheric temperature in affecting 
the cooling rate.^o 

Table I shows all the readings of physico¬ 
chemical variables and biological characteristic 
taken for each station. The pH and carbonate 
alkalinity diminished gradually as the run-off 
water cooled down. Possibly the loss of alka¬ 
linity is due to decompositon of leaves falling 
from neighbouring trees on the bottom of the 
channel. This change in pH, of course, is 
merely an index of the occurrence of other 
changes in the 'Chemical nature of each sta¬ 
tion. The bicarbonate alkalinity, however, 
progressively increased with the distance of the 
effluent. Since carbonate and bicarbonate alka¬ 
linity itself is inversely related, the fall of 
CO 3 "" will cause HCOto rise. 


fusely closest to the source and were encoun¬ 
tered from 44° C to 35° C—approximately 500 
meters from the source. Here, Navicula cincta 
and CyclotellcL sp. became the dominant form 
and Oscillatoria wasi no longer a major group. 
Navicula cincta were attached by gelatinous 
siecretions to the algal filament 

Cosmarium sp., Merismopedia sp. and Ana- 
haena sp. were not observed in the effluent 
channel until the water temperature declined 
to 37-5-35° C. Spirogyra sp. appeared at 41*5° C 
and were present upto 35° C, being irregular 
at different, temperatures. 

Tihe occurrence of animal life, viz., Tohrilus' 
vihratus was net noted in the effluent until 
the hot water got sufficiently cooled down to 
40° C; Cyclops sp. and their nauplii attained 


Table I 

Variations in the physico-chemical conditions and hiotic composition at different tempera- 

tures of the effluent channel 


Variables 


44° C 

41*5° C 

S 

0 

37*5° C 

35° C 

pH 


9-40 

9-30 

9*20 

9-00 

8*90 

Carbonate alkalinity (CaCOs) ppm 


53-00 

51*00 

60-00 

46-00 

44*00 

Bicarbonate alkalinitv CCaCOa) ppm 


179-00 

181-00 

183*00 

192-00 

188*00 

Free COa ppm 


Nil 

Nil 

Nil 

Nil 

Nil 

Cbloride ppm 


58-00 

52*00 

58-00 

66-00 

56-00 

Dissolved oxygen ppm 


8-00 

6*80 

6-40 

6-00 

4-80 

Name of the biota/litre 

Oscillatoria terebrifort?ns 


28 

27 

34 

27 

4 

Navicula cincta 


8 

41 

37 

769 

I0.70 

Cyclotella sp. 


7 

18 

3 

21 

100 

Cosmarium sp. 





2 

• • 

Merismopedia sp. 




,, 


1 

Anabatna sp. 




,, 

, . 

2 

Spirogyra sp. 



7 

2 

6 

1 

Cyclops sp 





9 

1 

Nauplius larva 




. , 

2 

1 

Chironomous larva 




« . 

1 


Cypris sp. 





3 

3 

Lecane sp. 




,. 


1 

Tohrilus vihratus 




2 

1 

1 


No significant variation was observed with 
regard to chloride. Dissolved oxygen steadily 
diminished as the run-off water flows away 
from the source. A plausible explanation is 
that the rate of outflow is reduced at the down 
stream which can absorb little atmospheric 
oxygen at the water-air interface. Moreover, 
the decomposition of neighbouring leaves may 
reduce the oxygen value substantially ab the 
down stream, 

A notable feature of the algal community 
was the preponderance of Cyanophyceae in the 
thermal gradient, typical of thermal streams 
and hot spring pools throughout the world. 
Oscillatoria terebriformis, presumably with the 
highest temperature tolerance, occurred pro- 


greatest density at 37*5° C and thereafter almost 
disappeared. 

Undoubtedly, a number of biotic and abiotic 
factors; interact to produce the distribution of 
biota along a hot spring thermal gradient. The 
warm water and the formidable ionic concen¬ 
trations tend to reduce the member of species. 
Thus, Sto'Cknerii found only 10 diatom species 
at 36° C and 29 species at 4° C. The variation 
in the temperature tolerance among the dif¬ 
ferent species is invariably a factor which ex¬ 
plains the lack of uniformity in distribution. 
Castenholz^2 pointed out that specifi'C differ¬ 
ences} in growth temperature optima may re¬ 
sult in distinct species band covering different 
portionsl of the gradient^ Another factor jnay 
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be the intcri-^pecilic competition of i^pace among 
biota along such a thermal gradient. 

Dept of Zoology, B. B. Jaka. 

Visva-Bharati University, II. l. Sarkatc 

Santiniketan, West Bengal, 

India, June 25, 1971. 
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A LARGE-SIZED NEW SPECIES OF 
AMOEBA, AMOEBA NAVINA SP. NOV 
FROM TROPICAL RIVERS 

This laboratory has been successful in culti¬ 
vating a new species of large-sized amoeba, 
Amoeba uavina sp. nov. collecled from 
Mula-Mutha Rivers since 1967. The amoeba 
i.s vi.sible to the naked eye. It ranges in ienglh 
from 0*5 mm to 0-9 mm. However, as large a.s 
1-2 mm sized forms have been noticed in petri 
dish cultures. 

This new species, Amoeba navina sp, nov., 
has a distinct limiting membrane, hyaline ecto¬ 
plasm and dark endoplasm. The latter contains 
numerous small spherical elongated vc'icle.s. 
These vesicles appear dark in subdued illumi¬ 
nation under the low power of the micro¬ 
scope. Besides these vesicles, the endoplasm 
ahio includes numerous food vacuoles, clear 
vesicles, single water expulsion vesi.de an.l 
single spherical, oval or elongated polymorphic 
nucleus, lacking an endosome. Less than 1% 
popuiiation of A. navina sp. nov shows 
binucleate ccndit'lon. representing one of the 
stages of binary lission. Pseudopods arc dis¬ 
tinctly tubular, lobose and have clear tips. Dur¬ 
ing normal locomotion, the amoeba shows one 
-or liwo blunt pseudopods whioh determine the 
direetdon of its movement. The remaining 
pseudopods, when present, are either stationary 
pr retracting. For quick unidirectional loco- 


moilion, 1;he amoeba gives out only one pseudo¬ 
pod. Suich a monopodal form of A. navina 
appears club-shaped ; the blunt end being in 
the direction of locomotion. In unfavourable 
medium, these amoebae become thin, elongated 
and give cut long 6 to 12 tubular pseudopods 
and the whole structure resembles a twig, or 
a branch of a tree. 

A. navina feeds voraciously and favours 
Pax'amoocia as food. It also takes Rotifers., 
Chilomonas, Tetrahymena, Colpidia, Vorticella, 
eggs of worms, Arcella, as well as smaller 
amoebae of species other than its own. 

Amoeba navina sp. nov. has been maintained 
in modified petri dish icultures during the last 
3k» years. These amoebae were found to be 
comfortable between 16° C and 39° C carrying 
out all the vital functions of life, including 
feeding and fission. Curiously indeed they have 
survived the heat wave of May 1970, when 
amoeba medium temperature rose to 41° C ! So 
also 1:he.y have lived through the cold wave 
during the winter of 1970, when amoeba medium 
temperature dropped to 16° C. 



FiG. 1. A, Amoeba navina sp. nov., a living specimen 
during normal mode of locomotion, showing clear ecto¬ 
plasm (<f), outer membrane (»z), and the dark endoplasm 
containing numerous small visicles (v). Subdued ligh 
ohotomicrograph, X 130. B. A. navina sp. nov.—Hema¬ 
toxylin and eosin stained^preparation showing nucleus («), 
granules (f), and water expulsion vesicle (w), x 130, 
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This amoeba has certain similarities, with 
A. nitida (Penardi), A. proteus and Chaos caro- 
lineusis.- Like other Amoebidae, e.gf., Amoeba 
proteus, A. nitida, it possesses clearly defined 
ectoplasm, granular endoplasm and tubu¬ 
lar pseudopods with clear caps for locomo¬ 
tion. Amoeba navina sp. nov. (happens to be; 
the largest mononucleate form among Amoe¬ 
bidae known so far. Superficially it looks like 
the multinucleafe form, Chaos carolinensis in 
respect of size, its feeding habits, general struc¬ 
ture and formation of pseudopods, but differs 
from the latter in resjpect of possessing single 
nucleus, its ability to withstand tropical tem¬ 
perature variations and the lack of endoplas¬ 
mic crystals. On the other (hand, the largest 
mononucleate forms known so far are Amoeba 
nitida (Penardi) and A. proteus ; both found 
in freshwaters. These are smaller than 
A. navina sp. nov. A navina always gives out 
either one or two functional psjeudopods at a 
time, while A. nitida shows three principal 
pseudopods. In monopodal forms, A. navina sp. 
nov. has a blunt end in the direction of its 
locomotdon, while A. nitida has pointed tubu¬ 
lar end in the direction of monopodal loco¬ 
motion. A. nitida possesses narrow truncated 
bipyramidal crystals in independent vesicles. 
Such crystals are lacking in A. navina sp. nov. 

The branched structure of A, navina giving 
out several slender, tubular pseudopods is the 
unique characteristic. Itsj fairly large, mono- 
nucleate structure showing lack of crystals in 
its endoplasm, and its ability to withstand tro¬ 
pical temperature variations between 16° C and 
41° C, are the principal characters which havei 
led to the classification of this animalcule into 
a new species. Amoeba navina sp, nov. 

This one-celled large animalcule is also easy 
to cultivate and maintain in tropical labora¬ 
tories. This makes it an ideal material for 
routine class work and cell biological research. 

I am grateful to Professor Eugne Bovee for 
useful suggestions and for sending copies of his 
manuscript xmder publication^ for my reference. 
Research Divn., Navanit Laxman Shah. 

Biotech. Laboratories, 

759/89, Bhandarkar Institute Road, 

Poona-4 (India), January 1, 1971. 
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rhizopods, ” in ; 4 Handbook on tko IdmiificaHon 
of Protozoa, Ed. Lee. J. J- in preparation—a per¬ 
sonal communication, 1969. 
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CELLULOSE POWDER AS LEGUME 
inoculant base 

Peat is the preferred carrit^r inatrrial in the 
rnanutacture of legume^ rliiz<dHa itURulaiU.s. 
Superiority of peal over otlu'r carrier maiiTial.s 
is due to (i) high protc'ction it (dTt'rs to tlie 
culture against high storage' U‘ini)erature, (ii) 
low moisture loss during storage', and (iii) the 
presence of certain, e.s.sential nutriemts which 
not only help survival of the organism but also 
support further inultii)lication during storage. 

High-grade peat is not avaiiabU' in India but 
only small deposits of low-grade peat occur in 
the Nilgiri Hill ranges'. Initial studies carried 
out by Iswaran ct at.- indieatt' thai Intlian 
peat could be satisfaclory as inoculant-basi*. 

In our preliminary iconiparaiivc^ studio's cm 
suitability of soil, of cacouul-.shell powdcT atul 
cellulose powder as substitutes for 
cellulose powder appeared to bc' pronhshig bolii 
from the point of view of tlu* survival of 
rhizobia and tihe ease with winch the seed ctaild 
be treated. As an extension to tlu'se siudit'S, 
survival of rhizobia in Uu^ inoculant during 
storage and on the treated st'cd, and thi‘ 
adequacy or otherwise of the surviviig* numl)i‘r 
to induce nodulation in legunu' roots wvvc 
exaimined. 

Soyabean-speciilc Rhizohiuni strain S-12 from 
the collection of the Departnu'nt of Microbiology, 
University of Agricultural Seit'uees, Bangalort% 
was used in these studies. Fcaa’-day-old yeast- 
extract mannitol agar grown bacterial etdls 
were suspended in sterile waUn* eontaining O-DX- 
carboxyl methyl celluloses and lihe suspt'nsitm 
was mixed with sleriU^ ct'lluloM* powdt‘r of 
200 mesh tineness. The inoculant powtk'r thus 
prepared was divided into 12 lots and seaU'ei 
in, polythene bags. One set of si.x hags was 
stored at refrigeration temperature of 10" C and 
the other lot of six was slort'd at room 
temperature (28”-30°C). In()»cuiant samples 
were withdrawn at periodical intervals of six 
days over a period of 24 dixy^ and the surviving 
number of rhizobia was debc'rmint'd by 
dilution-pfate-icounti method using ytsisi-exlraeU 
mannitol-congo-red agar. A portion of the 
sample withdrawn was used to treat the 
soyabean seed (variety Hill). The seed was 
moistened with water, rolled in the inoculant 
powder and was dried in shade for about 
15 minutes. The number of rhizobia per treated 
seed was determined by wasliing live treated 
seeds in an aliquot of sterile water and plating 
appropriate dilutions of the latter in yeast- 
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cxtract-mannitol-congo-red agar. At the same 
time one portion of the treated seed was planted 
in poti^ containing sterile i;and. The pot- 
cultured plants were examined for nodulation, 
at the end of six weeks. 

The data on surviving rhizobia in the 

inoculant powder and the number per ti*eated 
seed are presented in Tables 1 and 11, respec- 
fiv(dy. During tlu‘ first three days of storage 
the number fell to about half the initial number 
in the samples stored at 10" C and more than, 
half in the ones stored at 28" 30" C. During 
the subsequent perit>d upto 24 dayk there was a 
drastic fall in the surviving number but yet 
tlU‘ numbeu* was high ('iiough to induce etrective 
nodulation. The moisture 'content in the 

inoculant fell from its original 707t to 

about 40^0 both in the sam}.)les stored at 

10*’ C and at 28- ^O" C. Correspondingly, the 
number of rhizobia per treated seed was also' 
rc'duced, 

Tadi.e T 

Poimlation of mrvivmg rhizobia ia the inoculwoi 
(Oft fnoiatiLre^fn^e basis) 


Stored at 10® C Stored at 28-30® C 

I Interval - — . — —- 


In 

(lays 

Surviving 

cells 

(lOVg) 

Moisture 

% 

Surviving 

c^'lls 

(io‘V'0 

Moisture 

% 

0 

506-154 

70 

500-154 

70 

3 

241-104 

50 

140-434 

43 

6 

36*451 

47 

18-.581 

42 

12 

2-957 

45 

2-8(12 

42 

24 

2*125 

45 

1-429 

40 


Table 11 

Population of rldzobia in treated seed at 
di/fercfii intervals 


Stored at 10® C' 
Interval ———— 

in days Popabuion 

dO'Vseed’^} 


Stored at 28 :10® 


Population 

ClO'Vsoed*) 


0 2*875 2*875 

3 2*575 l-filf) 

6 0-422 0*215 

12 0-035 0-032 

24 0-025 0*017 


containing 2 X 10‘» rhizobia per gram gaive about 
25,()()() rhizobia per treated seed. For effective 
nodulation of soyabean roots, under favourable 
conditions, more than 1,000 rhizobia per treated 
seed are said to pc cssentia'l'b In other cases 
the required number may vary from as few as 
50 to several' thousands per treated seed^. 
Considering this, 25,000 rhizobia obtained per 
treated seed could be considered as more than 
adequate for inducing nodulation. 

Dc‘ath rate of rhizobia noted during the first 
three days of storage appeared to be propor- 
1 innate to the moisture loss. But during the 
subsequent period moisture content of the 
inoculant remained fairly 'constant yet there was 
drastic reduction in the number. Commercial 
peat-base ino'culants arc prepared by mixing 
the wiliole broth culture of rhizobia with peat. 
As such, these inoculants-^ not only show high 
survival of rhizobia but also support further 
increase in number during storage^’. In the 
present case the inoculant was prepared by 
mixing the suspension of agar-grown cells with 
cc'llulose powder. Much better survival could 
bo expected if cellulose-base inoculants were 
to be prepared with whole broth culture of the 
organism. As it is, cellulose powder appeared 
to bt' satisfactory inasmuch as it gave the same 
(‘a.s<‘ of handling and low moisture loss as peat- 
basi' inoculant and fairly high survival of 
rhizobia. 

In acetate factories cotton lintcr-pulp dust 

which. colU-ets in the driers is disicarded. This 
cellulose dust could be ground to passi through 
200 300 mesh sieve and made use of ^is a 
earriei* foi' legume inoculants. 

Thc‘ tiuthors are thankful to Dr. G. Ranga- 
swami, .Dt'an, Univors^ity of Agricultural 
Sci(‘nccs, Bangalore-24, for suggesting the 

prohltan and for his interest in the studies. 
Dept, of Microbiology, B. K. Pugashetti. 
Univ. of Agri. Sci., H. S. Gopalgowda. 

Bangalore-24, R. B. Patil. 

May 12, 197L 


Average ol* live treated seeds. 

The plants t'xamined six weeks after planting 
exhibited, uniform nodulation irres}>ectivt‘ of 
whether the seed was treated with zero-day or 
24-day old inoculant. The wet weight of nodulesi 
per plant ranged from ()'2 to 0*4 g. 

Peat-base inoculants containing initially 10^ 
rhizobia per gram were observed to give on. an 
average 73,000 rhizobia per treated soyabean 
seed-'b In the present study 24-day-old inoculant 
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LIGNITE AS A CARRIER OF RHIZOBIA 

The importance of seed inoculation of rhizobia 
to increase the yields of leguminous crops i? 
well knowni. Soil rich in organic matter is 
being used in our country for the preparation 
of legume inoculants;, Iswaran et uL- have 
suggested the use of Indian peat as a carrier 
of Rhizobitiim spp. because of its high organic 
matter content, aeration and water-holding 
capacity. The present invesitigation was under¬ 
taken to study the possibility of using lignite 
as a carrier for RhizohiuTii spp. Lignite which 
is being icontinuously mined from extensive 
deposits by Messrs. Neyveli Lignite Corporation 
Ltd. at Neyveli in Tamil Nadu was used in the 
present study. The organic matter content of 
the lignite was 73*2 to 76*9% and the pH was 
3*8. 

The lignite wac dried, powdered and sieved 
through 72 mesh sieve. The pH was adjusted 
to' 7*0 with 10% CaCOg solution, and wa" 
dis'iributed in 50 g quantities into bottles and 
sterilized for one hour at 20 psi. An efdcient 
strain of Rhizobium sp., isolated from the root 
nodules of peanut (Arachis hypogea L.) was 
inoculated into 250 ml Erlenmeyer flasks each 
containing 100 ml quantities of yeast-extract- 
mannitol medium and was grown for four days 
at room temperature on a rotary shaker. At 
the end of the incubation period 20 ml of 
inoculum was aseptically added to the sterilized 
lignite and the water-holding capacity 
was! adjusted to 40%. The bottles were 
incubated up to three weeks at 28 and 35° C. 
In another set of bottles, the lignite was: 
amended with 1% soybean powder. The' 
bacterial population was estimated at weekly 
intervals by the dilution plate technique using 
yeast-extract-mannitol agar containing Congo 
red3'4. 

The results obtained have clearly revealed 
that Rhizobmm sp. multiplied well in lignite. 
The growth of Rhizobium sp. inoculated was 
much better at 28° C than at 35° C. The highest 
bacterial count obtained in the lignite culture 
was 13*14 X IQS which is much superior to the 
highest count of 1*0 X lO^ reported in soil 
cultures. The highest count in the lignite could 
be increased to 19*15 x 10^ by amending it 
with 1% soybean powder (Table I). 

Peanut seeds were surface-sterilized with 
0*1% mercuric chloride washed repeatedly 
with sterile water, pretreated with inoculated 
lignite and sown in sterile and unsterile sioils 
in pots. Pots sown with surface-sterilized 


uninoculated seeds, served as control. Increase 
in grov/th, total, nitrogen and number of nodulesi 
was observed in the plants raised from 
inoculated seeds compared to the control 
(Table II). 


Table I 

Survival of pearuut rhizobia in lignite 
(Population in l0’=‘/g of mohturc free lignil-e) 


Incubation 

period 

Ligi 

die 

Lignite+1% 
soyljean pcwdtr 

(days) 

2f>°C 

35° C 

28® C 

36° C 

0 

D.27 

(•■•27 

6-27 

0*27 

7 

10-27 

9*11 

U-80 

10-92 

14 

13-14 

10-76 

18-72 

12-46 

21 

13-14 

9-45 

19-15 

13-17 


Table II 

Effect of pre-treatment of seeds( with lignite 
inoculated with Rhizobium sp. on the growth, 
total nitrogen and nodulation of groundnut 
plants (On 40th day) 

Sterile soil Unsterile soil 


Seed 

treatments 



O 





.K- 





O ui 


a o iS 

3 C3 D« 
12 ; 


1. Inoculated 4*4 4*47 14 4-$ 4-96 18 

with Rhizo- 
Hum jip. 
in lignite 

2, Uninoculated 3*9 3*62 .. 4''1 4*32 9 


Average of ten plants t g/100 g on oven dry 
basis. 

The result of this investigation suggests that 
lignite could be used as a carrier material for 
the Rhizobium spp. 

Microbiology and R. Kandasamy. 

Plant Pathology Section, N. N. Prasad. 

Faculty of Agriculture, 

Annamalai University, 

Annamalainagar P.O., 

Tamil Nadu, May 16, 1971. 


1. Raneaswami. G. and Oblisami, G., /. Annamalai 

Uftiv., 1961, 23 B, 119. 

2. Iswaran, V., Sundara Rao, W. V. B., Magu, S P. 

and Jauhri. K. S , Curr. , 1969, 38 (9), 468. 

3. Fred, E. B., Baldwin, T. L. and McCoy, E, Root 

Nodule Bacteria and Legwjiinous Plants^ Univ. of 
Wircodsin Studies on Science, 1932, No. 6 

4. Hahn, N. J., Can. J. Microbiol., 1966, 12, 726. 
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NATURE OF GALL MIDGE 
resistance in RICE 

The maggots of the rice gall midge [Pachy^ 
diplosis oryzae (W-M) Mani] penetrate to the 
developing primordium of the rice plant by 
wriggling down through the enveloping whorls' 
of the leaf-sheath.s. In the primordium, they 
feed and develop on the tender leaif-sheath 
leaf -blade tissues, with the result that the free 
margins of tbe leaf-sheathis become glued in 
the form of a hollop, long tubular gall or silver 
shoot. Affected tillers do not put forth pani¬ 
cles and significant yield losses are caused to 
crops. 

Rice varieties resistant to this pest have been 
isolated.! The resistance of some rice varie¬ 
ties to gall midge was attributed to the pre¬ 
sence of fibrous mechanical tissues found in 
the leaf-sheaths.i The compactness of leaf- 
sheaths was also mentioned to be one of the 
characters responsible for resistance of rice 
varieties to gall midge.^ Further studies were 
carried out to find out the exact mechanism of 
resistance in rice to the gall midge. 

Two varieties, viz., IR-8 (susceptible) and 
Leaung 152 (resistant) and the cross of Leuung 
152 X IR-8 were infested with newly emerged 
maggots of the gall midge at 10 days age of 
the plants. Five hundred plants of each variety 
were infested each with five maggots, in three 
replications. At 26 days age of the plants, 
the silver shoots were counted. In the variety 
IR-8, 89*7% of the tillers had silver shoots 
while there were no silver shoots in Leaung 
152. In the cross, the incidence ranged from 
2*0% to 17*5%. Dissection of the tillers show¬ 
ed that the maggots had entered into the 
whorl of tender leaf-sheaths and had reached 
the primordium in the variety IR-8 (Fig. 8), 
while in the variety Leaung 152 and in the 
cross Leaning 152 X IR-8, the maggots had not 
penetrated beyond the axil of the outermost 
leaf-sheath (Figs'. 7, 9). 

Comparison of the transverse sections of the 
plants through the primordia showed that in 
the vaadety IR-8, the leaf-sheath leaf-blade 
parts which were four in number were ad- 
pressed and involuted leaving a relatively wide 
interspace (Fig. 5). In the variety Leaung 152, 
the four leaf-sheath leaf-blade parts were in¬ 
voluted but with little interspace between the 
leaf-sheaths (Fig. 4). 

The habit of the maggot of the rice gall midge 
is to wriggle between the whorls of the leaf- 


sheaths and reach the primordium since it can¬ 
not bore through the tissues. The more com¬ 
pact the whorl, the more difficult is the pene¬ 
tration to the primordium. The presence of 
maggots could be detected in the outer leaf- 
axil only in resistant variety Leaung 152 and 
in the cross Leaung 152 X IR-8 (Figs. 7, 9). 
Further penetration was presumably arrested 
due to the -compactness of the leaf-sheaths. 
Therefore, it is concluded that resistance for 
penetration of the maggots is dependent on 
the compactness of leaf-sheaths. 





Figs. 1-9. Figs. 1-6. Cross-sections of stems showing 
the inter leaf-sheath space, figs. 7-9. Schematic longitu¬ 
dinal sections of stems showing the maggots in situ. 
Numbers inset leaf-.sheaths, (Courtesy: Director, Central 
Rice Research Institute, Cut'ack-6}. 

Two more resistant varieties, viz., W. 1263 
and PTB. 18 and three susceptible varieties, 
viz., Padma, Bala and GEB 24 were examined 
to confirm the above findings and it was found 
that the resistant varieties were characterised 
with little interspace while the susceptible 
varieties had more interspace between leaf- 
sheaths, enabling the entry of the gall midge 
maggots to reach the primordium (Figs. 1, 2 
and 3). 

This investigation will be of great practical 
utility in the rapid screening of the genetic 
stocks and for the study of the inheritance of 
gall midge resistance in rice. 

We wish to thank Dr. S. Y. Padmanabhan, 
Director, Central Rice Research Institute, Cut¬ 
tack, for advise and encouragement in the con¬ 
duct of this investigation. 
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Centi*al Rice Res. Inst., Y. S. Hao. 

Cuttack-6, India, P. Israel. 

ApHl 23, 1971. C. P. Yadava. 

J. K. Roy. 


1. Anon, Annual Technical Report of the Central Rice 

Research Cuttack for the 

2. Roy, J. K., Israel, F. and Panwar, M. S., Oryza.^ 

1969, 2(6), 43. 


HYDRELLIA PHILIPPI^A FERINO 
(EPHYDRIDAE, DIPXERA) AS A PEST 
OF RICE IN KERALA 

The larvae of Hydrellia pliilippina Porino were- 
observed as a pest of rice seedlings at the Cen¬ 
tral Rice Research Station, Pattambi, in the 
first crop (April-May to Sep tern ber-October) 
and second crop (August-Septembca* to Janu- 
ary-February) seasons of the year 1970-71. 

Small yellowish-white maggots were ob¬ 
served to feed on the innermost margin of tlie 
leaves in the central whorl causing bloich-Iike 
longitudinal discolouration as the attacked 
leaves unfurled. The newly-opened leaves, in 
many 'cases, revealed apical drying and s.hrivel- 
ling consequent on larval damage. These 
symptoms appeared mostly on younger seed¬ 
lings and disappeared as the plants approached 
the flag leaf stage. H. philippina has been ear¬ 
lier reported to cause similar damage to newly 
transplanted rice seedlings in the PhilippinesS 
(Patanakamjorn, 1964; Ferine, 1967), 



FIG. 1. Adult fly ('male) of Hydrellia philippina 
Ferino, 


r Current 
t 'S'cieuce 

Tlu* }>ereentag(‘ inrt\stali(ni of {|u‘ crop re 
corded at tlu* (\‘ntral Hiia* Ro.st^arch Station. 
Pattamhi. from ramloin sain|>U‘a wa.s 20 to 30 
and 10 to 20 ha* t.h<‘ tirst crop and second crop 
seasons respt‘ctively, 

Adults w{‘n‘ ns'irtMl in tlu* laboratory from 
pupae whic-h found within thi‘ leaf., 

sheaths of tnittu'most till(*r,s. 'fla* adult fly 
(Fig. 1) has its total body lt‘ni‘.th 2-OH mm for 
th(‘ female* and 1 *81)0101 for tin* maU'. Adult 
(lies are* dark-l>ro\vn to i'rey b h-4>rovvn dor- 
sally, the* lat(‘ral rt*p,ion l»t*ini» Up.ht olivaceous. 

Oth(‘r specie;: of llydiudlia rtu'orded as pests 
of rict* ineludt* ll. stusttkii (Yuasa and Ishi- 
tani) {Okarnoto and KoshUiara, 1984) and 
U, priscola FalU*in in Japan (Kuwayama, 
1956). 

The authors gratefully aeknowliMbu' tht‘ help 
r(‘nd<T(‘d by Dr. M. <1. Ham Da;; Menon, Syste- 
matie Kniomologist and Dr. V. Kapoor, Assis¬ 
tant 8ys(t*ma(ic Fntomoltjgist, Divi;aon of Ento¬ 
mology. Indian Agricultural Hest*arch Institute, 
Mew Deliu, for identifyinrt the tlitss. 

Central Hict* Ht*s. ShL, B. 'FiroMAs, 

Pattambi, (’. (\ Aiihauam. 

K(*rala, K. Kahonakahan. 

Mail U 1971. H, (loi’ALAKrusuNAN. 


1. Ferino, M, F., “A new npecicH t)f Hydrellia (Kphy- 

(Iritlac, DiptCfa) en r’utc/* The I'ht/ippme AW/o* 
MOloxast, 1007. I (I), 3. 

2. Kuwayama, S., “The smaller ric<* leaf miner Hydreh 

Ua yirisciHa Fallen in Japan/* /Ve*. Inter, 

Ent., 1050,10 (S), 390. 

3. Okamnto, D. and Koshihaia, ‘f., “ Notes on paddy 

stem maggot {Hydnlhasasahi) a pewt of the late 
transplanted paddy rire%” Oyo - Kontyu,^ 1964, 
10 (2), 71. 

4. Fatanaksmjorn, S., Morphology and bionomics of 

the riir. leaf whorl maggot Ann, 7'cch, Bull, 
Eftt, Phytopath, 1964, 4, 69. 


A BACTERIAL LEAF SPOT DISEASE 
ON HELIOTROPIUM EtCHWALDl DUE 
TO XANTHOMONAS nELtOTROPH SP. 

NOV. 

In June 1968, a buetmdal leaf-spot rlisease was 
observed on IlalitArapmnt aUdnoaUli Sk*ud, a 
wet‘d, growing in cow pea Ihdds inh*ct(*d with 
bacterial blight (XanUiomonas piptncola) dis¬ 
ease at Uie I.A.R.L, M<*w Dt‘lhi. It was sus¬ 
pected that both the hosts inigiU bt* infected 
by the same pathogen. In patliogenicily test, 
the pun* culture of the bactt*rium failed to infect 
cowpea and the* cowpt*a pa1ht>g(*n did not in¬ 
fect H, vichwaldi. How(*ver, cai tlu* basis of 
bacteriological properties, the wu*ed pathogen 
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was found to a xanthonionad. Furlhormore, 
whoa several plants, vi::,, Gos.slpiuni 
tuni L., Cdjavus ciijan (L.) Millsp., P/Kiseofus 
aurdus Roxb., P. nmngo R., P. vulgaTiiy^ I,., 
Glucnic tiiax (li.) merr.. Citrus uicdica Hook, 
Capsicinn aunuunt L., Hicituus roinuiunh' L., 
SesaurJtin orietiiale L., Ainnr})hiipli(illus ana- 
panmlatus (Roxb.) lUuint^ (‘x Dent'., Cpaiuo})-- 
six Udnufoitoloba (L. ) Taub., Ficus rcligiosa R., 
PisUtH sativum R., Colocasla csculcuta L., 
Dolichos lab-’Uib L., Hibiscus afudmosrhiis lb,, 
Morus alba L., Pvdallnm mimw Ib., arid Cro- 
taJarla jum'tia L,, ^p'owiaa in tht‘ .sanu‘ area 
and soni(‘ of them r<‘port<‘d to b(‘ lujst.s of 
XautliDmouas spix wt'rt‘ la^peatt'dly inoculated, 
no infection was obtairual. On H, cicfuvaldi 
plants waltM\soak(‘d spots on h*aves, .stems an<l 
fIowt‘rs {Fip,s. I-3) appisirt'd (l-B days after 
inticulation and tunuxl hlaeki.sh-brown in 
(inns 'rhe leaves y^avt* bliphted appearan/t* 
and ,s((‘ni often dtweloped spbts. 'rht‘ pathoe.cn, 
ho\vt‘vc‘r, was not systt^iuie. No xantlnamauKl 
has bi'en prt‘vii>usly rt^ported on this host frtni» 
anywhere,* TlU' inoridiolopical, physiological 
and biochemical proptadit^s of tlu‘ pathogen 
wertx thendore, studi(‘d in dtdail and dej'cribed 
below. 



Fitts. Symptonis on Leaf (Hg, 1) Stem, (fig 2) 
■md Inflorescence from artificially inoculated plants 
(Fig. ZU 


The bacterium was rod-sltaped, occurring 
singly or in pairs, gratn-negativi% non-capsu- 
lated, non-spore-forming, non-acid-fast and 
motile with a single polar flagtdlum. On 
nutJrient agar colonies were circular, convt‘x, 
glistening, yellow and produced slime. 

It was stricaly aerobic ; utilised glucose oxi¬ 
datively ; hydrolysed starch ; liquefied gela¬ 
tin ; produced ammonia, catalase but 


not indole, acetoin and urease ; did not reduce 
nitrate; did not utilise asparagine as a sole 
source of carbon and nitrogen; turned milk 
alka!int‘ and peptonised it without coagulation ; 
reduced litmus ; gave negative methyl red 
test ; growth was retarded by 2% and sup- 
pi-essed by NaCl ; produced acid without 
ga.s fi'om mannosc's sucrose, glucose, dextrin, 
galactose, arabinosc, celloblose, trehalose, 
fructose, xylose, glycogen, raffinosc, melibiose, 
mannitol and ribosc' but not from nieso- 
erythrit, rhamnose, adonitiol, dulcitol, inositol, 
inulin, sorbose, salicin and lactose ; and uti¬ 
lised .sodium propionate and .succinate but not 
<»xalate aaul tartrate. 

Till a wickdy accepted criteria for spociation 
in th<‘ gcauis XanUiomouas is; evolved,-"'* the 
bacterial leaf-spot pathogen of H. eichwaldi is 
j'r(»po.^‘(*d as a new species X. bcliotropii sp. 
nov. following the current practice of consi- 
dia-ing its host speciliciily. 

We art‘ thankful to Dr. S. P. Raychaudhuri, 
Head, Division of Mycology and Plant Patho¬ 
logy, foi* (mcoRiragt'inent and providing the 
facilities, and to Shri U. K. Gorkha for the 
pholop.raphy. 

Div. of Mycol. and J. K. Jindai. 

Plant Pathology, P. N. Patol. 

Indian Agrk. Res. Inst., 

New Delhi-U>, March 29, 1971. 


L Rrcftl, K. S„ Murray, K. 1). G. and Smith, N. K.. 

Ffanttal of f)etermin>ttive /hutfriolottv^ 
Williams ami Wilkins (.'o., Baiimore, 1957, 
7th mb, p, 1094, 

2. Dy^. IK W., AT, K /. .SVi. 1900, 9, 842. 

2. Stolp, H and Starr, M. P., Phytopath, 1964, 

51, 442. 

4. % and Haignnt, N. I.., Anmt, Rev. Phyio- 

paM., 190n, 3, 221. 


ANTHOCYANIN DEVELOPMENT IN 
VITRO IN TENDER INTERNODE 
EXPLANTwS OF EUCALYPTUS 
With llu* object of studying the morphogenetic 
rt‘sp()nst*, colourless internode explants of 
Fucalyptms cUriodora, 3x3 mm in size, were 
cultured in vitro on Nitsch* basic medium, sup- 
|)U‘mented with 2% sucrose, 2 ppm indole acetic 
acid, I i)pm kinetin, 1000 ppm casein hydroly- 
satt' and 1000 ppm yeast extract. The medium 
was solidified with 0-7% Bacto (Difeo) agar 
and the pH was: adjusted to 6. The cultures; 
were kept in dark for c 15 days before being 
exposed to continuous fluorescent light in order 
to get new cambia cut. 'The explants gave rise 
to masses of undifferentiated coloured tissue, 



500 Letters to the Editor [ 


which after 5-6 weeks of inoculation, trans-^ 
formed into characteristic flat disc-shaped 
stiructxires, bearing marginal protuberances, 
found capable of continuous growth (Fig. 1). 


the presence of leuco-anthocyanin. It is likely 
that the acidity of the culture medium (pH 6) 
icontributes to the formation of anthocyaninsi 
from accumulated precursors. 



A B C 

Fig. 1. The development of coloured undifferentiated tissue. A, Stage at inoculum; B and C, different 
stages In development. 


Table I 


Spot No. Colour 

;« TT \7 « 

R/XlOO values 

Amax. 

nm 

Banthochromic 

shift 


BAW 

Bu-HCl 

1% HCl 

1 Dark orange-red 

.. Dull red 

46 

36 

15 

606 

— 

2 Bright magenta 

.. Dull magenta 

37 

26 

0-7 

625 


3 Dark purple 

.. Dull purple 

26 

10 

0-4 

635 



These protuberances revealed the presence of 
vascular bundles in them connected and trace¬ 
able to the main structure. 

Accompanying this callous, proliferation, in 
most cases, was the development of dark-red 
pigment similar to that reported in peach meso- 
carp tissue,2 in carrot aggregan tissue cultlure^ 
and in Haplopappus cells.4 por the purpose of 
characterization of the pigment, the hard 
coloured tissue was chopped, extracted with, 
1 % methanolic hydrochloric acid, concentrated 
and chromatographed on Whatman No. 3 filter- 
paper, using various} [developing solvent sys¬ 
tems, viz., butanol-acetic acid-water, 4:1:5 
v/v, upper phase (BAW), butanol-2 N HCl, 
1 : 1 v/v, upper phase (Bu-HCl) and 1% HCl. 
The chromatograms showed three spots which 
were eluted and subjected to the determination 
of absorption maxima in 0*01% methanolic 
hydrochloric acid. The chromatographic and 
spectral properties given in Table I confirm 
spot 1 as pelargonidin 3-glucoside, spot 2 as 
cyanidin 3-glucoside and spot 3 as delphinidin 
3-glucoside, the last one in traces only. The 
acidified extract of uninoculated explants, upon 
lieating develops red colour indicating thereby 


Grateful acknowledgement is made to 
Dr. H. K. Jain, Head of the Division of Gene¬ 
tics, for his interest and facilities. 

Division of Genetics, Hayat Kam. 

Indian Agric. Res. Inst., C. H. Rao. 

New Delhi-12, J. M. S. Mathur. 

ApHl 5, 1971. 

1. Nitsch, J. P., Amer. /, 1051, 38, 606. 

2. Sommei, N. F., Bradley. Muriel, V. and Creasy 

Min, T., Screncit, 1962. 136, 264. 

3: Sugano, Nobubiko and Hayashi, Kozo, Bo/, 

Tokjo, 1967, 80, 440 
4. — and —, Ibid., 1967, 8i), 481. 


GENETICAL STUDIES IN FIVE 
RADIATION-INDUCED MUTANTS IN 
JUTE 

Five radiation-induced mutants^, viz., Bushy 
top. White top, Patchy albino, Round leaf and) 
Yellow leaf, were utilized in diallel crosses and 
it was thought desirable to study the segrega¬ 
tion behaviour of the hybrids originating from 
these crosses. The study revealed that all the 
five mutants were recessive in character since 
they gaive normal progeny in F^^ which on self- 
pollination segregated into 3 : 1 ratio (3 normj^l ; 
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I mutant). U rmfjit hr mnUiuurd tirn* that 
|)iis Chif-ita iiiiii (Jiitr.r'' t#ht;uiu‘d uiu- ::ptuita- 
mH.»U,*4,V rVidvrt! multllaUnl Iral lilUt.Ji! m jUti-. 
w.!iirh whi'U iTt/.-.'iat with tiu- lu/niial l< avrti mu* 
rrsultrd in an nmliilahal hau' plant hut thr 
clrgri'i' nf uiuiulatinn \va: luU sharp ar- Unit 
tff till* undulati'd parmt. ‘rin%\ arri^rdinn (*<► 
Ihrm. imiiratrd partial dummaiu-r- t»t thr un- 
iltilatrti i>vrr tin* fiat ty|Hs In F... huwi'vtu". they 
ob.'aa’vrd a«'''i*rr|.adit>n inti^ 4 ' I ratiu td un- 
duiatrd ; I lun’inali 

Jtnnl rfiU'iMudmn of tiurJuj iap Wint*' fop, 
lliatli?/ - lUih'hy athnuf, Hutfhu hip yalluir 
half, Huslui lup > Ihtinid Wlnfa fop 

!*ulchii attnuti, Uddfa fo|» Vrflom harf, Whitt* 
fop iftfinul half. Puftdfp atihiiif ■ VrUom Untf, 

pmrlip tdfmio Kntnhi h'u/ and V«dloir U*itf 
inaianlr. jhowrti indrpondrnt a.%s«>rtinrnl. mh» 
fnur typo;;, twr. parnnUil aiul twi'» rortunhmtnl 
otioN n“'Ultinit in a . 4 : t\ : I ratio iiuhratinp, 
flu hnkagr whmh wart ;dso rnnhriufd hy tlu* 
hark cross ratio of 1:1 in aii thr car;**;: oKrepi 
in Piifcli|; tilUum and Yi'llom half rnrs*;. where 
no hackmeara -tandd ht* atloinptoit the 

idanff.; tluai al an rarly rifmh* of pj-owth. 

< hie exception it* the- tyjie of sepronatuai was 
olir*.erv«.Hi when INthdip nlhiiio, Velloa* hai|' ami 
leaf imitant-| u-.ed a*, male paiaad'. in 
WhHt* fop * Piitt'hit afhtiio. tVhife inp Velfoa' 
le«| and Whdr' fop ■ Ifoioaf leaf enr.'es “dioWetl 
|ierfrc!ly ntaina! plan!'., m l*‘j whili* fheir re-i- 
pro/ah; i»ave Wlufe alhoio |i'ant-; like the tVlufe 
ro|i parent ant! prrfeef ejam mainal phintr. 
Ilierehy indicatiip.! inafernal inliei daner 'riie. 
i|iff4'’rel|i’e III Ililientanei* wan due t«i the dira^ 
^'iiiiilai'ity m the '.•^hipkrni of tv/ofe fop and 
pfifelifi filldioo Vellon* Irtif and th»* Ihamtl |eti| 
iiailaiit''. which aho p«»ui!*'d oot that certain 
rreiihllUll Ion of" fae^or’. produeed «tlffer<*lit 
|,ilieipit.yptc clfe.'t, ft wa*.’ f'urftp'r oh.M-rved ttiat 
WlPfe-(;reo« aioifial plant-* *.epreind«'d into a 
itifiiinpenie ratio of :* I df normal I tVfnfe (apt 
winch ilc|*4*nilcd upon fh«* tloiivatiou of tlm 
ryfnpla.Mti (Hiimh and »MdraM VVlufe fop 
pliiiitr fihowcfl roim- perf'erf nr«*en |.tlant‘. idonn 
Wllli the While fop |4aiit': iiuhcatiim its 

lii*lerozyK‘Hc: nature and the maternal mheri- 
laiii'c operaliftit thre/Utdi the cwhiplasm of the 
Wilde fop. t\v!op!*r fine mheritimce of thin 
iyi'je and other kinds havt* hi‘en ohr:erved in 
numy plant nml aiiiinal r'liecicah 

AiioIIht phenunH’tmri noticed wun 

lliiit hesides BurJuj tup cliaracter* this mutfint 
iilsii c*xpre»ied iintdlicr variant 'rhariicter, ic., 
the presence of doiihh* occirin wdneh wnn con¬ 


trol icil hy a recessive pmne. Furthermore, 
iltjuhlv urary was found to be cloi^ely linked 
v\dh the /hns'/ip tap character of the mutant. 
AlthourJi rouu‘ recombined types were recorded 
involving, thest* two characters^ they were low 
m fitapieiiey, 

Smetaa* thanks art^ due to Dr. T. Ghosh, 
luiiftta*. Juto Am’icultural Research Institute, 
Uaiiarkpore, West Baikal, for his interest, and to 
I>r, M. S Sharma. tantwr Head of the Genetics 
and Plant Breetlitpr Stx'liion of the Institute and 
Prtif. A. Munt/.inm farmer Director of the 
Institute tif Co netic.s, Bund, Swt'den, for s-Aigges- 
hotv . Tlunks art‘ also due to the Indian 
t ouncii of Anric’ultural l{i\st*areh for providing 
tho m*eessary facilities of re.^earch. 

Juto Ar,n. hes. Inst., D. P. Small. 

Harraekpore, Wast Bengal 
and 

(‘ollegt* of Agrk’ultuna S. Bose, 

Univerr.ity of PalcuMa, 

C’aleutta«.Bl. Juno 24, 1971. 
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INDUCED RESISTANCE IN ** DULAR 
VARIETY OF RICE PLANTS AGAINST 
liKLMtNTHOSPORtUM INFECTION 

iMitfcrn imnumity in plants is one of the most 
flr.itahk* typtxi of dt^fence against diseases. 
Smha amt dhivtxll* have r4uiwn tlmt a high 
degroe of ri'sistance ran he imiuwi in suHcep- 
tihh* rice phmtN against the brown spot fun¬ 
gus, dt^tntinththHporium orymf\ by prior incx*u- 
lafnai with sptire Nuspensions of an avlrulent; 
rare, or hy pre*iiUH.’Uliition treatmemt with its 
hold*.ktlhai sjiore suspension or germination 
tUnd iicMults of some further investigations on 
thia inoldem are hrh41y ri*ported here. 

One surceptihle cultivnr of rice, viz,, 
’’fhilaiand two racer' of If. oryzae, one viru¬ 
lent and other mihily vlruh^nt, were used. 
B-aves of a->week-old plants were Initially Ino- 
euii.ted hy s|)raying witti a eonidial. suspension 
of the mild ra.*e or sprayed only with water 
CcontrolB They wme reinoculated, 48 hours’ 
later, with a standardized incxulum of the 
virulent race (concentration 5 x conidla/ 
mlB Ninety-six hours after the second inocu- 
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lation, the numbers of brown spots of different 
size-groups, viz., very small, small, medium 
and large, were recorded, and from this data 
disease index was calculated for a plant. There 
were 30 plants in each treatment, distributed 
equally in three pot,s. 

Relation between different concentrations of 
mild inoculum and the immunity induced were 
studied. Rice plants were initially inoculated 
with an inoculum of the mild race having 10^, 
2,'5 X 10^, 5 X 10^, 10^ or 2 X 10® conidia per 
ml of suspension or sprayed with water. They 
were reinoculated, 48 hours later, with the 
virulent race. The induced resistance was re¬ 
flected not only in the reduced number of 
spots but also in their reduced size. The mild 
inocula with 5 X 10^ and 10® spores per ml 
appeared to be more effective than the other 
concentrations and induced respectively 51-66 
and 43-46% reductions in symptoms in differ¬ 
ent experiments. The lower of the two con¬ 
centrations was used in all further experi¬ 
ments for its cptimum immunizing effect. 

Whether the resistance induced in rice 
plants by this method would persist for some 
time- had to be determined. Three-week-old 
plants were inoculated with the virulent race. 
Arranged in different groups,, these plants had 
either been inoculated with the mild race 2 
to 14 days earlier or sprayed only with water 
(control). In one experiment, percentage re¬ 
ductions in symptomsl in terms of control for 
gaps of 2, 6, 10 and 14 days between two ino¬ 
culations were 53-0, 27*5, 8*3 and nil respec¬ 
tively. The symptom inhibitory effect was 
maximum when the gap was minimum, but 
it gradually declined as the gap widened. This, 
effect! was still appreciable with a gap of 6-8 
days, but not if it was longer. 

The possibility that rice plants of different 
ages may have differential sensitivity to immu¬ 
nizing treatments was also tested. For this 
purpose, seeds were sown at certain intervals, 


r Cufrent 
L Science 

and at a later stage 7-, 10-, 1214-, 21-, 28~, 
35- and 42-day-old plants were inoculated 
with the mild and virulent races at an interval 
of 48 hours. Each group bad its own inocu¬ 
lated controls. Reduction in symptoms was 
rather small in week-old plants., but this effect 
of first inoculation increased with age to a 
maximum of about 65% in 3-week-old plants. 
The effect declined, however, with further in¬ 
crease in age, 6-week-old plants recording 
about 45% reduction. 

In the present investigation also, cell-free 
germination fluid, prepared from spore suspen¬ 
sions of the mild race after 24 hours’ incuba¬ 
tion at 27° C, effectively induced resistance in 
r|ce plants when sprayed on to the leaves as 
a replacement of the live inoculum. At the 
lowest concentration used (c. 5 X conidia/ 
ml), the germination fluid was about half as 
effective in reducing symptoms as the live 
spore suspension. As the concentration in¬ 
creased, the fluid showed progressively supe¬ 
rior symptom inhibitory effects, so much so 
that at the highest concentration employed 
(c. 2X 10® conidia/ml), its effect was! higher 
by about 60% than that of the live inoculum. 

While it is true that considerable resistance 
can be induced in rice plants against H. oryzae 
by prior inoculation with a mildly virulent or 
avirulent race, this; effect does not appear to 
persist for long. In this background, any 
attempt to find out a better immunizing treat¬ 
ment in the sense that it will induce a more 
permanent type of resistance in rice plants may 
be rewarding. 

Dept, of Plant Pathology, N. Das. 

University of Kalyani, A. K. Sinha. 

Kalyani, West Bengal, 

May 4, 1971. 


1. Sinha, A. K. and Trivedi, N., Nature^ 1969, 223, 
963. 
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Advances in Experimental Medicine and Bio¬ 
logy—The Human Testis, Vol. 10. Edited by 
E. Rosemberg and C. A. Paulsen. (Plenum 
Publishing Corpn., 114, Fifth Avenue, New 
York, N.Y. 10011), 1970. Pp. xxiv-|- 645. 
Price $ 19.50. 

The testis is an. extrordinary organ. Like its 
female counterpart, the ovary, it performs the 
dual function of producing germ cells and the 
specific hormones required for the proper func¬ 
tioning of the rest of the reproductive system 
and for sexual behaviour. Yet, the metaboli- 
cally active organ lives, as it were, on the brink 
of disaster. It is so sensitive to temperature 
that it has to be suspended in the scrotum to 
lower ills temperature by 2-3”. 

The development of laboratory research and 
biochemical techniques has led to progress; in 
important areas of testicular biology. Histo- 
physiological evidence for some basic mecha¬ 
nisms operating in the male gonad has been 
adduced. This is with special reference to the 
cellular and subcellular morphology of germi¬ 
nal epithelium and interstitial Leydig cells and 
to the final products of both structures, sperm 
cells and male hormones and to the feed back 
phenomena with the hypophysis. 

The aspects of studies on ‘Testes: currently 
under active investigations pertain to the dyna¬ 
mics of the human spermatogerdc process which 
is replacing the old wave cycle concept of clas¬ 
sical cytologists ; and the sustentacular and 
nutritional function of Sertoli cells, related to 
germinal cells and spermatozoa ; the functional 
significance of the physico-'Chemical composi¬ 
tion of seminiferous tubular structures ; the 
development and fate of sex chromosomes in 
the germinal cells; histochemical aspects of 
spermatogenesis ; the effect of pituitary gono- 
dotropic hormones on the development of 
germinal and Sertoli cells and interstitial cells. 

This volume. The Hum.an \Testis, which re¬ 
ports the proceedings of a Workshop Confer¬ 
ence held at Positamo, Italy, during April 23- 
25, 1970, by presenting recent investigations on 
the above topics has added a new dimension 
to our knowledge by outlining new evidence 
and provoking additional thoughts for further 
studies. Subjects dealt with also include the 
studies of the immunological factors and chro¬ 
mosomal anomalies of germinal cells to 


elucidate the disturbances in the mechanism of 
spermatogenesis ; the siignificance of seminal 
plasma chemical composition as an indicator of 
the adnexal gland function and assessment of 
gonadotropin therapy in the still debatable field 
of male sterility. 

This volume is recommended to embryo¬ 
logists, biologists, biochemists, pathologists, 
geneticists and endocrinologists interested in 
the field of physiology and pathology of the 
human testes. 

M. SiRsr. 


Vacuum Microbalance Techniques 

(1) Vol. 7, Editled by C. H. Massen and H. J. 
Van Beckum. Proceedings of the Eindhoven 
Conference (June 1968). (PiUenum Press, 
New York, London), 1970. Pp. xv -f 238. 
Price $ 22.50. 

(2) Vol. 8, Edited by A. W. Czanderna.* Pro- 
ceedmgs of the Wakefield Conference (June 
1969). (Plenum Press, New York, London), 
1971. Pp. xiii -i- 251. Price $ 22.50. 

Microbalance Techniques find increasing new 
applications every year. It' is gratifying to 
observe that the outstanding results contributed 
to this interesting field are coni^olidated and 
presented succinctly at the Annual Conferencesi 
organised at different centres ever since 1960. 
The proceedings of such conferences of scientists 
and engineers form the subject-matter of a 
series of publications. The volumes under 
review, 7 and 8, contain 21 and 18 original 
papers respectively. The application of this 
admirable technique for the following intricate- 
problems are described with the best illustra¬ 
tions by the most distinguished authors : 

(a) Determination of diffusion coefficients of 
vapours. 

(b) Measurements of magnetic susceptibility 
and related parameters. 

(c) Oxidation and reduction studies. 

(d) Thermogravimetry. 

(e) Improvements in the instrumentation 
techniques such as ultra high vacuum 
microbalance, crystal oscillator micro- 
balance, etc. 

(f) Mass defect produced by thermal 
gradient. 

(g) Adsorption studies under a variety of 
experimental conditions. 
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(h) Simultaneous use of mass spectrometer 
and microbalance techniques. 

It is no exsiggeration to find that a total of 
125 papers spread over these 8 volumes serve as 
a major repository of the world literature on 
vacuum microbalance techniques. The entire 
series will be an asset to any institution engaged 
in research and developmental work. 

A. R. Vasudeva Murthy. 


Progress in Stereochemistry, Vol. 4. By Aylett 
and Harris. (Plenum Press, New York and 
Butterworths, London), 1969. Pp. vii+389. 
Price $ 3Q.00. 

The book under review is the ilatesit issue of 
the weH-known serie^ started by Klyne and de 
La Mare. It consists of eight chapters. The 
topics covered include Stereochemistry of Myo¬ 
globin (H. G. Watson), Stereochemical correla¬ 
tions (W. Klyne and P. M. Scopes), Crystallo¬ 
graphy and Stereochemistry (H. H. Mills and 
J,* C. Speakman), N.M.R. Spectroscopy and 
Inorganic Chemistry (R. F. M. White), Con¬ 
figuration Analysis in Carbohydrate Chemistry 
(R. J. Ferrier), Stereochemistry of 2, 2'-Bridged 
Biphenyls (D. Muriel HaH), Stereochemistry 
of Main Group IV Elements (B. J. Aylett) and 
the Use of Models^ in Stereochemistry (A. 
Walton). 

The topics have been chosen with care to 
present a fair view of the advancing fronts of 
Stereochemistry. The materials have been 
handled in an expert fashion. It is clear that 
the renaissance in Stereochemistry of the 50’s 
although originated in Classical Organic 
Chemistry is influencing profoundly not only 
Physical Organic Chemistry but Inorganic and 
Biological Chemistry, Molecular Biology, Phar- 
macologiy and Polymer Chemistry as well. The 
book is. indispensable for all departmental 
libraries of chemical, biological and physical 
sciences. 

M. V. Bhatt. 


Biophysik des Muskels. By E. Ernst. (Fort- 
schiitte der experimentellen und theore- 
tischen Biophysik—Heft 12) (Published by 
Veb Georg Thieme, Leipzig, DDR-69 Jena, 
ViUengang 2), 1979. Pp. 71. 38 illustrations; 
Price 18 Mark. 

This! monograph on Biophysics of Muscles 
by Prof. Dr. E. Ernst, Director of the Bio¬ 
physical Institute, Pecs (VR Ungam) is Part 12 
of the series Progress in Experimental and 


[ Current 
Science 

Theoretical Biophysics. It gives brief accounts 
of recent major developments in the subject, 
and reviews the work that has been published 
during the past decade. The contents in two 
major chapters deal (i) with muscles, their 
stmc'iure incluling micro- and sub-micro as 
revealed by electronmicroscope studies, the 
muscle fibres, their content's and localisation and 
(ii) with the, mechanism of muscle actions, 
their energetics, automatism, the contraction 
theories, sliding hypothesis, etc. The literature 
quoted contains 323 references to original 
papers, mostly published during the decade 
ending 1968. 

Research workers in this field will find a 
valuable reference source in this monograph. 

A. S. G. 


ANNOUNCEMENTS 

Nuclear Physics and Solid State Physics 

Symposium, 1971 

Venue: Bhabha Atomic Research Centre, 

Trombay, Bombay. 

Date : December 27-31, 1971. 

Deadline for Abstracts : November 1, 1971. 
Deadline for Papers : November 20, 1971. 

Please contact : Dr. N. S. Satya Murthy 

(Convener) for general information ; Dr. D. K. 
Sood for Nuclear Physics Abstracts.; Dr. B. A. 
Dasiannacharya for Solid-State Physics 
Abstracts ; Dr. K. R. Rao for local] arrange¬ 
ments! ; Nu.clear Physics Division, Bhabha 

Atomic Research Centre, Trombay, Bombay-85. 


Books Received 

Semiconducting Lead Chaleogenides. By Yu. 1. 
Ravich, B. A. Efimova, I. A. Smirnov. (Plenum 
Publishing Corporation, New York), 1970. 
Pp. XV -1- 377. Price $ 30.00. 

Topics in Mathematical Physics —Vol. 2— 
Special Theory and Problems in Diffraction, 
Edited by M. Sh. Birman. (Plenum Publishing 
Corporation, New York), 1968. Pp. vii -f 134, 
Price $ 15.00. 

System Theory Research (Vol. 19). Edited by 
A. A. Lyapunov. (Plenum Pub. Corpn., New* 
York, N.Y.), 1970. Pp. vi + 321. Price $ 27.50: 
Theory of Moleoular Excitons. By A. S. Davydov. 
(Plenum Pub. Corpn., New York), 1971, Pp. 
xiii -(- 313. Price $ 25.00. 
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CHEMICAL STUDIES OF PSORAlEA CORYLIFOLIA 


FYAHE I*AI,* KHANNA Am> T. R SESHADKI 

of ilu^iulntrii, Utiiiiersity of Delhi, Delhi--? 


iNTIUlPtirTlOK 

f^S(^UALKA (AOHYhlFOIJA cHnuli-Hnvnchi) 

Jr if: a wt*ll-kru»wii |4uia iiru« A% u Ipgunu* 
it grow-. whU-Iv all ovrr Iridui atu! miuiren Utth* 
iilUnttum. It'- tilih'silHPi huH not yvi been 
acrtjiiilitJNHixl. r\u^ ehemteiil :iHu\ieH im thin 
pliint iirarlv 4n yrars ago mu\ 

Ciillv n<'W If'’ Inivi* bn*ii iiiut 

yi4*il wiHiid *.krrr p; 

of aisrina^riiiK 

Tin* 5in**l (nnn’r rutirrily llt-r fnuti in 
breiwnlnluhliirk in vuUniv, hie- ?a»ft !.kin. vlemnni 
atUiur f»Siin!4nt natno Surnnidfial iuui u pungent 
bitt<*r iina hiv^ hrrii tLHinl widely in 

Tmtlitnnr, It bns ln'i*n rfimrtiHl to hnvr nnti- 
j<p|4ir lithor m tin fritdi form or in 

thf form of xKiAeis .^nUnety prrparrd from it. In 
ndbmnnat**^*y f'lo* ‘••kin, U*uc(Kii*rimi 

ami H 1'^ tdvrfi. holH ns u Imsd itpidicn- 

ticun itiui l-d’ tbo montH I In* uio friHpmntly 

u,wd in M'vorul nub-! |irr|mrutltms bncnaJH* of 
thoir |ifro|)ihyiiii’'tii* nml ruriitivr action li^liin.st 
Kkin disinonii. 

Ciir.Micat, or P, earyUlnUn 

The cltiinislry iif Ihf* hiis t-P'on ii «subjoct 

of invi‘*<ti.gidion »#f u iiiitnhcr of Wi>rkcr?i. Mpnon* 
oblimird the rally mU from thr seeds nml 
determnmi Hn |4i%-4rol umi chemical conslimts. 
Jots cl itlA, Iirr4dc;. O-Simiinintt in grciitcr dctidl 
the fixed oil of tin* *:'rrib, %verc id-ilc to isohite 
two cry* fnliinc roiii|j«titids, jwiraUm and 
isopsi>r*dt*n T1ir lidicr wws ideidltli^# to be. 

imilcliriri and |,ra.irid**n wits stndied* its cotmti- 
tiitioii csfolilishril anti synilu^sis efteeh<i^. In 
Uictf mctlioil tiir \vlii»lc smls ifrwitp) were 
miMhrd or |.*owdcml iind entrurimi imd hence 
|jyrt* friict|i:»iis tswild m*t lie olitiilnt'd eiisny. 
A method WHS by Ht^shstdri et flIA, 

which citiilihsl the si*'pi4riiiii:wi of the compofient^ 
mme eMrmitly in greiiler in^iiy tmd jleW 
and id the siitiie time giving Informirtlon re¬ 
garding iht* linris tif the seeds In whittli they 
wciir. Tl'ir* seed or frwit ewmlstii of it sticky 
oily imiemih n hurt! «nd ii kernel. 

The whole ^--eed eimtmi In* emily powdered 

owing in the slirky |>erk»r|i. However^ the 
perlriirp cim he refiioved hy sotldng the whole 
seed in ether* methylated mdrlt or light 
petrtdeum iinil genile nibhlni I this leaves the 


stedcoat and kernel intact. The above ether 
extract contains a steam volatile essential oil, 
an alkali soluble regain and a terpenoid liquid 
in.soiuble in alkali. Thus these are present only 
in the pericarp and not in the kernel. 

Wht‘u the tdher extracted material was rubbed^ 
tht* remaining pericarp could be easily removed 
and the seed can be conveniently powdered. 
This on extraction with light petroleum in a 
Soxhltd gave a colourless crystalline solid 
(1” of the fresh seed) found to be a mixture 
of i>Koral(m and isopsoralen and also a fixed 
oil consisting ulnK)st icompletely of glycerides. 
Tht‘ unsaponitlabU^ portion of the fixed oil was 
ftHvnd h} contain a phytoiderol. Besides these 
convix>ueuts. the kernel, also contains nitro¬ 
genous and mineral matter which make it 
suitable as a feeding stuff and manure, Tho 
importance of this work lies In the ease with 
which eivch component of the drug is obtained 
liracUcaWy uncontaminated by others and in 
highly increased yields. 

That the .sttTol of the seed fat of P. eoryli- 
folia was siigmasterol was proved by Khastglr 
e( al*K It was also shown by Khastglr et ah'^ 
that some psoralen and isopsoralen could be 
ohtninixl from the water soluble glycosidic 
fraction of the sei^d kernel after hydrolysis with 
iiIcohoHc hydrochloric acid. In this connection 
It may bt* mentioned that psoralen had earlier 
Imm found^ to occur as the glycoside of the 
corresponding o-hydroxyclnnamic acid <I a) ta 
the seeds of Coronilla glmca, a species well 
known for cardiac glycosides. 

Study or Furanocoumarins and 

FSORAUDW 

In general furanocoumarins produce photo¬ 
sensitivity and hence the presence lihese 
coumarins in P. corylifoUa is responsible for 
photcKlynamlc actlvSity. The active prineipki 
psoralen and isopsoralen have been identiaed to 
be isomeric furanocoumarins. In addition to 
these, psoralldin has been isolated from the 
pericarp of the seeds. 

psoralen ,—It is simplest linear furano- 
coumarin having high photodynamic activity 
and an effective drug for the cure of leueo- 
derma. It hae been isolated from a number of 
other sourcesi also, As mentioned above 
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^-D-glucosidofuranocoumaric acid (la) occur¬ 
ring in Nature is readily split by emulsin or 
acid yielding psoralen after spontaneous lacto- 
nization. 

. The constitution of psoralen (1) was estab¬ 
lished by Spatih et alA'-K It showed the pro¬ 
perties of a lactone and on oxidation with 
alkaline hydrogen peroxide it gave furan-2., 
3~dicarboxylic acid (II). On the other handi 
with potassium permanganate, it formed a 
(hydroxycarboxylic acid (HI) which on decarbo¬ 
xylation yielded umbelliferone (IV), thus 



establishing the furanocoumarin nature of 
psoralen. The linear fusion of the furan and 
coumarin rings was indicated by methylation 
of psoralen in alkaline medium to a methoxy- 
cinnamic acid (V) which on oxidation gave a 
dicarboxylic acid (VI), identified to be 2, 
4-dimethoxy-l, 5-dicarbomethoxy benzene after 
methylation. Further psoralen on fusion with 
KOH yielded directly 2, 4--dihydroxy-l, 
5~dicarboxylic acid (VI). 

The structure of psoralen was confirmed by 
its! synthesis by Spath et aZ.4-9 starting from 

6-hydroxycoumaranone (VII) prepared from 




resorcinol and chloroaoetyl chloride. This; 
was reduced with and Pd-charcoal to give 


6- hydroxycoumaran (VIII). Condensation with 
mali'c acid and cone. H^SO^ gave dihydro- 
psoralen (IX) which on dehydrogenation 
yielded psoralen (I). Alternatively 6-hydroxy¬ 
coumaran (VIII) when sub.iected to Gatter- 
mann reaction followed by Perkin condensation 
afforded dihydropsoralen (IX) which could be 
converted to psoralen by dehydrogenation. This 
synthesis involves a number of steps and the 
yields are very poor. 

The above synthesis. was improved and 
modified by others|''<^’''h, Later on Aneja et 
synthesised psoralen following a possible path 
of biogenesig of a furan ring: in natural productis 
basfed on o-hydroxy dimethylallyl group. They 
were able to convert demethyl suberosin (X) 
occurring in. Nature by ozonolys’is and sub¬ 
sequent ring '.closure to psoralen (I). 

Seshadri and Sood^'^ modified, the above 
synthesis using a simple allyl group in place 
of 7, 7-dimethyla:llyl group. The essential inter¬ 
mediate in this synthesis is 6-aHyl-7-hydroxy- 
coumarin (XIII). It could not be prepared 
by Claisen migration of 7-allyloxy coumarin. 
because the reaction gives the isomeric 8-allyl- 

7- hydroxycoumarin. Hence the allyl group was 
introduced at an earlier stage. ^-Resorcylal- 
dehyde (XI) on O-allylation, methylation and 
Claisen migration gave 2-methoxy-4-ihydroxy- 
5-aILyl benzaldehyde (XII a) ; demethylation. 
gave the hydroxy -compound (XII b) which, by 
Perkin condensation yielded 6-allyl-7-hydroxy- 
coumarin (XIII). This on ozonolysis and s'ub- 
sequest ring closure led to psoralen (I). It 
is the most convenient synthesis giving good 
yields of psoralen. 

Following a similar biogenetic route, a number 
of other related compounds including 8-acetyl 
psoralen (XIV) were preparedPb It was 
observed that the introduction of an acetyl group 
reduces! the activity of psoralen but still these 
compounds may be useful as they are easily 
made and can be used where milder action, is 
needed. 

Isopsoralen, —It is the angular islomer of 
psoralen and it was found to be identical with 
angelicin isolated earlier from the roots of 
Angelica archangelica^ It is also presient along" 
with psoralen in Angelica kiskei. Its structure 
was established by Spath and Pesta’’^ in 19'34 
based on various degradative reactions. 
Alkaline hydrogen peroxide oxidation gave 
furan-2, 3-dicarboxylic acid (II) while regulateid. 
oxidation with KMn 04 yielded umbelliferone— 

8- carboxylic acid in poqr yields which on 
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d€X’arboxylaiion gave umbeliiferone (IV). By 
mt-thylation with alkaline dimethyl KUlphate, 
Isoji^oralen yielded a rnc‘thoxycinnamie acid 
e»tt‘r and iIk oxidation with KMaO.! gave 2 , 
4-dihydrDxyiaophthalUc acid (XVI), thus indi¬ 
cating the angular fusion of the furanoeoumarin 
ring system. All th(\se reactions are explained 
in the following formulae. 


tt 
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xvi( 
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XV 


The structure* of isofisoralen (XV) has been 
conflrmiKi by a numlHT of synthesis carried out 
by Sj^th et*alJ^. In one cast* the dry s<Kiium 
«}f umb«dlifen»nt^ was htsitcxi with bromo- 
fti^daldeliyde ditdhyl acidul to give a small 
liinount of Lsopsoralen (XV), 


XfX 


|i IfH 
0 , 
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XX 
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In another methcxl umbelliiTerone was formy-- 
kuted by I>uilt*s reaction to give 8 -formyl- 
7 -hydroxycoumarin (XVII) which on treatment 
with ethyl iodoacetate yielded’ 8-formyl-7-0- 
carbethoxy-methyl umbelliferone (XVIH). 
Further steps are saponification to tho 
free glycolkc acid (XIX) and boiling with 
sodium acetate-acetic anhydride to yield 
igopsoralen <XV). 


Later Naik et aU^ repeating this step 
observed tliat the acid (XIX) gave 2'-carboxy- 
isopsoralen (XX) along with some isopsoralen 
(XV) and separate decarboxylation of the 
former improved the yield of isopsioralen. 

However, the most convenient synthesis of 
isopsoralen was that of Aneja et in which. 
8 -allyl umbelliferone (XXII) is converted into 
the acetaldehyde derivative (XXIII) by ozone. 
Tho aldehyde, when, treated with polyphosphoric 
aedd 'cycliscxi, to isopsoralen. A convenient 
modification for small quantities! is to use KIO 4 - 
OSO 4 as was done by Eaizada et 8 -Allyl 

umbelliferone (XXII) needed for this synthesis 
was prepared from 7-0-allyl umbelliferone 
(XXI) by Claisen migration. 

As a result of detailed investigations, linear 
furanocoumarins have been found to have high 
photcKlynamic activity and angular ones much 
less; isopsoralen is only i as active photo- 
dynamically as it!s linear isomer psoralen which 
is th(* most powerful compound so far known. 

P^foraUciba—It was first isolated by Chakra- 
varld ct _aV^ from the pericarp of the fruit 
and given the molecular formula C, ,^ 11 , 404 . Tho 
presence in the molecule of a phenoliic hydroxyl 
group, a lactone ring and an isopentenyl group 
was detected by them and they suggested tho 
furanoeoumarin sfclructurc (XXIV). 



XXX 


Dattagupta and co-workers^'^^’-o later showed 
that it possesses one unsatnjirated ^-lactone, an 
isopentanyl side-chain and an intramolecular 
ether linkage. Based on detailed chemical study 
supported by UV and IR data, they proposed 
that it had the structure of 6 -isopentenyl 
coumesitrol (XXV). Its reactions are explained 
below. In the presence of acid it isomeriscs 
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into tihe related 2, 2-dimethylchroman. After 
saturation of tlie isopenteiiyl side-chain, the 
dihydro compound (XXVI) is stable to acidsi 
But on hydrolysis with ahcali and methylation 
followed by decarboxylation it gave the 
benzofuran (XXVII). The later steps involve 
treatment with osmium tetraoxide to give hydro- 
xylated product (XXVIII) isomerising to the 
ketonic alcohol (XXIX), which isi cleaved with 
periodic acid giving, 2-hydroxy-4-methoxy- 
benzaldehyde (XXX) and the isopentyl benzoic 
acid (XXXI). ' 

Ths) above structure of psoralidin (XXV) has 
been confirmed by the synthesis'of its dihydro- 
deiivative by Nasipuri and Pyne^i’ 22 . •pixe’ 
i£jopentyldesoxybenzoin (XXXII), prepared by 
Hoesch condensation of isopentyl resorcinol and 
2, 4-dimethoxybenzyl cyanide, was condensed 
with ethyl chloroformate and potiassium carbo¬ 
nate. The product was 4, 7-dihydroxy-6-isb- 
pentyl-3-(2, 4-dimethoxyphenyl) coumarini 
(XXXIII). This on demethylation with HI 
underwent ring closure also to give dihydro- 
psoralidin (XXVI). 


- \ 'v—OCHi 


' 0 

OH 

XXXll 

XXXIII 

W"’ ~ 

w::- 

XXXIV 

XXXV 



•' u A 

O’ 



^axv^ XXXVII H » H 

b, R = CHii 

Isopsoralidin (XXXVII a) was synthesised 
later by Chatterjea et al^^. The synthesis 
started from 7-methoxy-2, 2-dimethylchroman. 
(XXXIV) and involved the following steps. 
Formylation, oxidation and esterification gave 


gave dihydropsoralidin which was isolated as 
its dimethyl ether (XXVI a ). 



’Liii 

Very recently isopsoralidin has also been 
synthesised by Molyneux and Jurd^^ employing 
a novel route. The essential method is the 
oxidation of a flavylium salt to give a benzo¬ 
furan derivative. A Hoesch reaction between 
7-hydroxy-2, 2-dimethylchroman and methoxy- 
acetonitrile gave tt^-methoxyacetophenone 
(XLI a), the phenolic hydroxyl group of which 
was protected by the formation of the benzyl 
ether (XLI b). Its condensation with 2, 
4-dihydroxybenzaldehyde in ether solution 
saiturated with , gaseous HCl gave the flavylium 
salt (XLir a) which was readily debenzylated 
by a mixture of glacial acetic acid and cone, 
hydrochloric acid to yield the phenolic flavylium 
flalt(XLII b). Oxidation of the flavylium salt 
with 30% aqueous hydrogen peroxide resulted 
in ring contraction to the furan (XLIII) which 
on acidification readily lactonized to. isojpsora- 
Min (XXXVII a). 

Chalconies and Flavanones 


6-carbomethoxy-7-methoxy-2, 2-..d i m e t h y I 
chroman (XXXV). Condensation with 2, 
4-dimethoxybenzyl cyanide in the presence of 
sodium hydride gave the a-cyanodesoxybenzoin 
(XXXVI). Further treatment with pyridine 
hydrochloride gave isopsoralidin (XXXVII a) 
which was isolated as its methyl ether 
(XXXVII b). 

Similar steps were used by the same authors 
for tihe s^ynthesis of dihydropsoralidin (XXVI) 
starting from 4-isopentyl.l, 3-dimethoxy- 
benzene (XXXVIII). The resulting product, 
after treatment with pyridine hydrochloride, 


A recerut closer examination by Bhalla et al.^^ 
of the chloroform extract of the petroleum ether 
exhausted whole seeds of P. corylifolia has- 
revealed the presence of three C-prenyl-ated 
flavanones along with two corresponding 
chaLcones. These are likely to be the compo- 
nents of the resin part ofperica:^. The names 
assigned to them by the discovere-rs were not 
free from ambiguity. In order to make them 
more rational Seshadri and co-wOTkersse con¬ 
sidered the chalcohes as the p:^ipaary products • 
which underwent! change intoflavanones. 
Bavachalcone (XLIV a) would then be thei 
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primary member of this; group, but it has not 
been so far isolated from this plant But its 
related flavanone bavachin (XLVI a) is present, 
which is an indication that the chalcone is also 
likely to be preseniti. Its 4'-0-methy]i derivative 
(XLIV hy O-methylbavachalcone) is however 
found to occur in this plant. Tjhe corres- 
p o n d i n g flavanone 7-0-methylbavachin 
(XLVI b) has also the synonym bavachinin. 
Isobavaohalcone ■ (XLV) and isobavachin 
(XLVII) have rational names since they are 
isomers of bavachalcone and bavachin. 


Pr 



b, B » CH 3 

pr-. -CH2- CH * unit 



XLVIll 


CH 30 v,,^j>^ 0 CH 3 

XjC 

HtiC3^^==^^C0CH3 

LH 



L a, R*« H 
b, RSCH 3 


The structures of these closely related 
flavonoids were established on the basis of 
spectroscopic evidence. A study of the UV 
spectra indicated the coloured compounds 
O~methyl'bavachalcone (XLIV b) and isobava- 
c.halcone (XLV) to have chalcone structures'. 
The position of the hydroxyl group in the side 
phenyl was established by a study of batho- 
chromic shifts in. UV with alkali and also by 
thei characteristic A 2 B 2 pattern in the NMR. 
The C 5 unit was also located in the nucleus by 
NMR spectra. Thus in the compounds 0 -methyl 
bavachalcone (XLIVb), bavachin (XLVI a) 
and O-methylbavachin (XLVI b) there were 
only two para icoupled aromatic protons of 
ring A, one of them being deshielded by the 
carbonyl group. The vicinal nature of the 


hydroxyl and C 5 unit was established by acid 
treatment of the compounds bavachin (XLVI a) 
and isobavachin (XLVII) when the correspond¬ 
ing chromans (XLVIII) and (XLIX) were 
obtained. 

These findings were supported by the con¬ 
version of the fchalcones into the corresponding 
prenylated acetophenones. Thus the compounds 
7-0-methylbavachin (XLVI b) and isobava¬ 
chin (XLVII) on degradation with alkali gave 
the corresponding ketones (L a) and (LI) 
besides p-ihydroxybezoic acid. The structures of 
the ketones were supported by spectral evidence 
and further that of former was confirmed 
by caitalytic hydrogenation of its methyl ether 
(Lb), when the product obtained was found to 
be identical with (LII) prepared synthetically 
from 5-isopentyl-2, 4-dimethoxybenzoic acid 
(LIII) by treatment with methyl lithium. 

An unambiguous synthesis of these com¬ 
pounds has been recently carried out by Jain 
et al. n lias been done following a possible 

biogenelic route, which involves C-prenylation 
either at the ketone stag© or at the chalcone 
stage. Both the approaches were successful. 
In this work nuclear prenylation of ^-resaceto- 
phenone was carried out under alkaline^T as 
well aSi acidic iconditions^^. | 5 -resacetophenone 
(LIV) on nuclear prenylation with prenyl 
bromide and alkali gave a mixture of 3-C-prenyl 
(LV), 3, 5-di-C-prenyl (LVI) and 4-0-prenyl 
derivatives (LVII) among which 3-C-prenyl 
compound was in maximum amount. 



UV -LV + I IT + LVl 

Pr''''''^^^V^C0CH3 

LVItf 

Condensation of the 3-C-prenyl resaceto- 
phenone (LV) with p-hydroxybenzaldehyde 
in the presence of cone, alcoholic alkali-7 gave 
a mixture of isobavachalcone (XLV) and 
isobavachin (XLVII), identical in properties 
with the natural compounds. The former was 
also converted to the latter by treatment with 
dilute alkali. 

In the above prenylation experiment no 
5 -C-prenyl derivative was obtained. In order 
to obtain this isomer also, the nuclear prenyla¬ 
tion of |d-'J*esacetophenone was studied under 
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acidic conditions using 2-niethyI-but-3en-2-ol 
in the presence of boron trifluoride etherate. 
Here a mixture of 5-C-prenyl (LVIII), 3, 5-di- 
C-prenyl (LVI) and 3-C-prenyl derivatives 
(LV) was obtained, the first being in maximum 
amount. 

5-C-Pr^nyl resacetophenone (LVIII) and 
its 4-0-methyl derivative (LVIII a) were con¬ 
densed with p-hydroxybenzaldehyde separately 
to give bavachalcone (XLIV a) and 4'-0- 
methyl bavachalcone (XLIV b) respectively 
and these on isomerislation with dilute alkali 
gave corresponding flavanones, bavachin 
(XLVIa) and 7-0-methyl bavachin (XLVI b) 
respectively. 



LVUIa 




LX, R*0H 
LXU R » H 


tXI + 

OH 

LXII 


XLIVi + XLV 


Biogenetic Consideration and 
Interrelationship 

The fruit (seed) of P, corylif olia contains a 
large number of ^components. They belong to 
different groups, furano-coumarins, coumestrol 
group (isoflavonoid), chalcones and flava¬ 
nones. They contain the following .structural 
units, Cjj, C (5 and Cg. The simple coumarins are 
derived from Cg units and the furan rings in 
psorailen and isopsoralen have been considered 
to ariseis from Cg (isoprene) units. This C- unit 
is also present in psoralidin as a open chain sub¬ 
stituent. The main structure in psoralidin is 
that of coumestrol whose skeleton.is! isoflavonoid 
in Nature. In an earlier publication^^ the 
evolution of coumestrol type of compounds from 
related isoflavanones. was discussed and hence 
it is justified to include these compounds imder 
isoflavonoids. Chalcones and flavanones 
mentioned above alslo carry terpenoid Cg units 
and details of their biogenesis are discussed 
below. 


Bhalla et al.^s suggested that an intermediate 
(LIX) with phloroglucinol A-ring is first formed 
whiich undergoes ring closure in different ways- 
and subsequent dehydroxylation in order to 
produce bavachin. and isobavachin. Since 
resorcinol derivatives are very common among 
chalcones, e.g., butein (LX) and isoliquiritigenin 
(LXI), Seshadri and co-workers-<> considered 
isoliquiritigenin (LXI), as the primary member 
of this series. Analogous to ^-resacetophenone, 
it should undergo prenylation at both and 
S'-positions yielding bavachalcone and isobava- 
chalcone, which by ring closure would yield 
bavachin and isobavachin. The partial methyla- 
tion of the 4'-position of the chalcones of this 
type and 7-position of the flavanones is an easy 
reaction both in Nature and in the laboratory 
and account’s for the presence of 4'“0-methyl 
bavachalcone and 7-O-methyl bavachin. 

In support of the above scheme for the 
evolution of prenylated chalcones, isoliquiri¬ 
tigenin (LXI) was condensed^^* with 2-m.ethyl- 
but-3-en-2-ol (LXII) in the presence of a Lewis- 
acid. The resulting produicit, a mixture of two- 
compounds, was: separated into 5' C-prenyl 
isoliquiritigenin (or bavachalcone, XLIV a) and 
3'-C-prenyl isoliquiritigenin (or isobavachalcone 
XLV). 
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STUDIES ON OPTICAL BLEACHING OF X-RAY IRRADIATED NaCl CRYSTALS 

K. VIJAYALAKSHMl and K. N. KUCHELA 
Phi/airs Ih^jmrtnivnt, Central College, Bangalore Univerniiy, Bangalore 


Abstract 

'I’hc refduns ut fast first scaRt* bleaching and the slow second stage bleaching of F-centres 
in *as tlraveil’ X-r.iy irradi.iteti NaCl cry.stals at room temperature are not clearly separated out 
m the optical bleaching turves. 'Fhc’Se curves are explained by a simple relation of the form 
'C, : /• log t, A ®t'l>e‘ing the change in absorption coefficient at the F-band peak after 

bleaching the iuUM’c'd crystal lor / minutes, a.,, being the absorption coefficient at the F-band 
peak before* hleathiiig ami i‘ lH*ing the constant dependent on the time of X-ray irradiation. 
'Phe two regions are tlisfiiutly separated out in the case of heat-treated NaCl crystals. A 
jx).ssible nUAhanistu of bleaching is sugge.stcd to explain the results of optical bleaching. 


lNTIU>DtK'TU)N 

IT Ik well established by stweral authors’ 
that F-et‘ntres art* formed in alkali halides 
by X~rayt by two riistiurt proeesstss*. In one 
of tiht*m th(* ut‘gativt* itin vaeaneit's initially 
present in tlu* ery.sfab trap (dt*ctron,s liberated 
by X-ray.s and Ihest* art* uniformly distributed 
in the vtiivmu* cd’ tin* erystal. In the other 
prtK'es'k nt*w va;*anei(*.^^ art* g<‘nerate<l during 
Irriiciiathin anti these in turn may trap 
electrons and form additicaial K-amtres. These 
F-mitres art* fornuHl pt*rhap.s! near some defects 
and an* highly loeali/,id in small rt*glons of the 
erystal having vt*ry high eoneentration of these 
F-eentrt‘K. 

The optical Ideaching of F-ctmtres also 
.njppori:^ tht* idt*ii tif two stagt's of coloration. 
The studies on otHical hhsiching of F-centres 
by Markham et al,’» on addilively colored KBr 
crystals at low tt*inperatures, by Ueta and 
Werner Kan/.io’‘» on addilively colored, deformed 
KCl crystals, and i)y Brord* on the relation. 
lH*iwet*n X-ray ctdoration imd o|>tical bleaching 
indicate that. o|>lical bleaching of F-centres also 
taJked place in twa> .stages. During the first stage 
of bleacdiing the* F-band d<*creases rapidly and 
this can bt* attributed to the bleaching of first 
type F'-centres. During the second stage of 
bleaching, the decrease in F-band is much 


slow(‘r and thii^ ca)n be attributed to the bleach¬ 
ing of second type F-centres. 

fn the present paper optical bleaching curves 
of F-centres have been, studied systematically 
to investigate the nature of thesle two stages 
of bleaching at room temperature in X-irra- 
dir.'lcd Harshaw NaCl crystal (as cleaved and 
hcal-trea/tcd crystals). 

Experimentai. 

Sodium chloride crystals used in the present 
.study were aged about 8 to 10 years. Systematic 
experimcnls were conducted to find the origin 
of these ciy:''.ials. Rabin and C. C. Klick” have 
s-udied the F-band growth curves for NaCl 
crystals of different origins. The F-band growth 
curve obtained from our experiments agreed 
well with that obtained by Rabin and Klick for 
Harshaw NaCl crystals. 

NaCl crystals were cut and cleaved to the 
size required from a big block. The thickness 
of the crystals used was less lihan 0*4 mm. 

Heat treatment of NaCl crystals consisted in 
raising their temperature to about 600° C and 
maintaining them at that temperature for 7 to 
8 hours, I hen quenching immediately by with¬ 
drawing th'^m from the furnace and cooling on 
a copper plate. 

The continuous X-ray spectrum from a 
copper target tube operated at 39 kV and 10 mA 
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was employed to produce the coloring. The 
cleaved crystals, wrapped in black paper were 
placed close to the window of the X-ray tube. 
The irradiation time varied from 10 minutes to 
12 hours. 

Progresisive optical bleaching of previously 
X~irradiated crystals was carried out by placing 
the crystals within about 8 cm from a 250 V 
60 W incandescent bulb with an electric fan 
nearby to keep the 'crystal cool. 

Optical absorption measurements were made 
using DXJ-2 Beckmann non-recording type 
Spectrophotometer in the wavelength range 
from 400 nvx to 900ni/x, The optical density 
logjo various wavelengths and the 

absorption coefficient at the F-band peak 
were determined. F-centre concentrations were 
computed from Srhakula’s formula using an 
oscillator strength of 0-8. In our experiments 
the density of F-centres was in the range 
10^ ‘ to 10iVicm3. 

Results 

X-ray irradiation and optical bleaching 
were carried out as explained before. Figure 1 
represents optical bleaching curves for ‘heat- 
treated* as well as ‘as cleaved’ NaCL crystals. 



FIG. 1. Representing the optical bleaching curves for 
‘ heat-treated and ‘ as cleaved ’ NaCl crystals. • Blea¬ 
ching carves of ‘ as cleaved * NaCl crystals- A Bleaching 
curves of ‘ heai-treated ’ NaCl crystals. Time of X-ray 
exposure and the thickness of the crystals are mentioned 
on the curves. 


Regions of fast and slow bleaching are clearly, 
■indicated in the case of heat-treated crystals. 
In our experiments, the optical bleaching curves 
can be explained by a simple relation of the 
form A ~ ^ Figure 2 shows a plot' 



Fig, 2, Results obtained with * as cleaved ’ NaCl crystals 
(^i)—10 minutes X-ray irradiation. (^ 72 )—20 minutes 
X-ray irradiation. (a-j )—7 hours .X-ray irradiation. 
Thickness of the crystal used = 0-034cm. 

Of A versus log t for “as cleaved” NaCl 

crystals, A being the fractional change 

in absorption coefficient at the F-band peak and 
t being the time of bleaching in minutes. 
Irrespective of X-ray irradiation time, the plot 
is a straight line. (Only 3 graphs are shown 
as samples.) In| Fig. 3 the graph (b) 
represents the plot of A p^versus log t for 
a heat-treated NaCl crystal and graph (a) 
represents that for an ‘as cleaved’ crystal. 
Graph (b) consiistis of two parts, one of which 
has got nearly the same slope as that of (a). 
We need at least two slopes to explain the 
bleaching curve obtained with heat-treated 
crystals. Thisi indicates that the nature of 
bleaching in the initial stage is different from 
that in the later stage and that the mecha¬ 
nism of bleaching in the later stage is similar 
to that in the case of ‘as icleaved’ crystals. 

Discussion 

To explain the mechanism of optiical bleach¬ 
ing several theories have been put forward by 
earlier workers^But a more rigorous one 
is that due to Bron and Nowick^'^. According 
to them the transfer of electrons from 
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F-centres to some pre-existing traps, present 
only in X-ray irradiated crystals (hole traps- 
V-centres which are produced along with 
F-centres in X-ray irradiated crystals), is 
considered to occur during the initial, very rapid 
part of the first stage of bleaching. Since the 
initial vacancies and hence the first type 
F-centres are widely distributed in the volume 
of tbe crystal, an ejected electron from an 
F-centre by a photon will have a very small 
chance of being recaptured by another vacancy 
before it combines with a hole trap. As the 
hole trapsi become fully oocupied with electrons, 
bleaching becomes dependent on the rate of 
formation of the siecondary centres like, R, M, N. 



the graphs. 

Since the second type F-centres have very high 
local density, it is not unreasionable that these 
F-centres should unite to form F-centre aggre¬ 
gates like M, N, R centres as they are bleached. 


The mechanism which slows down the second 
-tage of bleaching will be as follows : The 
second type F-centres generated by X-rays 
during the second stage of coloration are of 
higih concentration in certain localized areas 
of the crystal. During bleaching, a liberated 
electron will have a high probability of being 
recaptured by a nearby vacancy with no net loss 
of F-centre. Quantum efficiency measure- 
men also support the above mechanism 

of bleaching. 

In ‘as cleaved’ crystals of NaCl, the number 
of vacancies present prior to irradiation is very 
much dependent on the origin of these crystals. 
In the case of Harshaw NaCl crystals*, this 
number is of the order of lO^s to 10^«/cm3. 
(The same order of initial number of vacancies 
wad estimated from graphical extrapolation for 
Harshaw NaCl (crystals by Rabin^ in his studies 
on expansion of colored NaCl crystals having 
different origins.) Thus the concentration of 
first type F-centres can be only of the order 
of lOi'"’* to lO’^Vcm-^ or even less. In our experi- 
m,£nts the density of F-centres is as high as 
10^"/cm-^ for X-irradiation of 10 minutes. When 
the crystal is being optically bleached, the first 
type F-centres are perhaps bleached within a 
few seconds and later the blteaching occurs 
only by forming F-centre aggregates like 
M, N, R (Centres. The study of absorption 
spectirum £lhows definitely that as the F-band 
decreases, the M-band gradually increases first 
and later the N-band appears at the expense of 
both F-band and M-band. So, the regions of 
fasti first stage bleaching and the second stage 
bleaching are not separated out in the case of 
*ar cleaved’ NaCl crystals as shown in 
Fig. 1. From Fig. 2 it is evident that the 
mechanisjm of bleaching is the same for all the 
‘as cleaved’ crystals of NaCl irrespective of 
X-ray irradiation time and tihe only change 
observed is in their slope which decreases as 
the X-irradiation period increases. This can 
be explained from the fact that as the density 
of second type F-centres increases, the recapture 
of an ejected electron from an F-centre by a 
vacancy without net loss of F-centre becomes 
more prominent and hence the fractional change 
in absorption coeffi-cient 1^%/^ ^ becomes much 
less for the given time of bleaching. 

It is known that quenching of NaCl crystals 
at a particular temperature increases the 
initial number of vacancies. The effect is much 
greater at higher temperatures. This; may be 
attributed to the ‘quenching in’ of vacancies 
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which were in equilibrium at high temperatures. 
It! is supposed that these vacancies are unable 
to coalesce. It is well established^’^ that initial 
vacancies and those induced by heat treatment 
are similar and are widely distributed in the 
volume of the crystal. Thus in heat-treated 
ciystal of NaCli, the concentration of the first 
type F-centres will enhance considerably when 
they are colored Optical bleaching of these 
crystals clearly indicates that there are two 
distinct' stages of bleaching. The rate of bleach¬ 
ing is faster in the initial stage and later the 
mechanism . of bleaching is similar to that in 
the case of ‘as cleaved’ crystals. 

In conclusion, it may be said that even 
though the regions of first stage and the sfecond 
stage bleaching are not separated out in ‘as 
cleaved’ crystals of NaCl, distinct separation 
can be obtained by quenching the crystal at 
high temperatures. The results obtained from 
heat-ireated NaCl (crystal support the fact that 
the optical bleaching also takes place in two 
stages. Firstly, the fast bleaching of first typei. 
F-centres occurs and then in the second stage, 


the second type of F-centres are bleaiched with 
the formation of secondary centres like M, N, R. 
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DIRECTOR, RAMAN RESEARCH INSTITUTE 

The Board of Trustees of the Raman Research Institute has appointed 
V. Radhakrishnan to the position of Director of the Institute. Radhakrishnan, who 
is at present with the CSIRO Division of Radio Physics in Sydney, is known for 
his significant contributions to Radio Astronomy for over a decade, particularly 
those relating to Pulsars, to interstellar neutral hydrogen and to Jupiter’s radiation 
belt. He has been out of India for the last 18 years working in England, Sweden, 
the United States, and for the last 6 years, in Australia. 

Radhakrishnan will be returning to India early next year to take up his 
appointment. Until then, S. Ramaseshan (Deputy Director, National Aeronautical 
Laboratory, Bangalore) will act for him and run the affairs of the Institute. 
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SOME NEW RESULT,'^ CONCERNING 
A SPHERICALLY SYMMETRIC METRIC 
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intii metric (0). Tht^ Jacobian of the transfor- 
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for which! I However, (B) and (9) 

give adogtalier dinVrent gravitational situations. 
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THE NEW BAND SPECTRUM OF 
HAFNIUM MONOIODIDE 

Recently, Sivaji and Rao^"*^ have studied the 
spectra of ZrBr and Zrl and reported two 
complex systems, of bands designated as C and 
B. 'Tihe observed features of each of these 
systems appear to involve a transition of the 
type ^11-42, More recently the same authors* 
have reported the results of the vibrational 
analysis of two systems of TiBr attributed to 
the transitions A ^II-X and C ^n-X ^2. In. 
Til two band systems ascribed to the transitions 
-A ^H-X and B ^H-X ^2 have been reported. 
In order to extend our knowledge of these 
.-Spectra, a search has been made for the spectra 
of the homologous molecules Hfl and HfBr. 

A new band spectrum attributable to Hfl has 
been obtained in emission in the radiofrequency 
discharge from a Yz K.W. oscillator and photo¬ 
graphed under the first order dispersion 
(l'25Amm-i) of a 21 ft. concave grating 
spectrograph. The spectrum of Hfl reveals 
discrete groups of bands in two spectral regions; 
X- 5080 -X 4920 A and X 4890 "~X 4820 A. The groups 
of bands shown in strips (a), (b), (c) and (d) 
of Fig. 1 are assigned to a system designated 
as system C. The groups of bands shown in 
s".(rips (e) and (f) of Fig, 1 are assigned to 
another system designated as system B. By 
analogy with systems C and B of ZrBr and Zrl 
each of the systems has been attributed to a 
411-42 transition. 

System C. —System C shown in strips (a), 
(b), (c) and (d) of Fig. 1 consists of four 
groups of line-like bands in the region X 5080- 
X 4920 A, with separations of 88 cm'i, 161 cm"^ 
and 236 cm'^ between adjacent groups. From 
the region of occurrence of the system and the 
line-like appearance of the band heads in each 
group, the system can be regarded as analogous 
to siys'iem C of Zrl. Each group is interpreted 
as the (0, 0) sequence of one of the multiplet 
components of a 4ii-42 transition. In general 
two types of heads designated as a and ^ are 
observed as in systiem C of ZrCH, ZrBr and Zrl. 
The line-like ^ heads observed in each group 
are interpreted as the Q heads of a (0, 0) 
sequence. In two of the groups! the ^ heads 
which are not well developed and appear weak 
are identified as shown in strips (a) and (c) 
of Fig. 1. The occurrence of intense line-like 
Q heads suggests that the B values in the initial 
and final states must be vdry nearly equal. 
A peculiar feature of each sequence shown in 
strips {cl), (b) and (c) is that while the Q heads 
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are degraded to shorter wavelengths, the 
vibrational structure is degraded to longer 
wavelengths. In the (0, 0) sequence shown 
in Strip (d), both the Q heads and vibrational 
structure are degraded to longer wavelengths. 
As the separation between successive Q heads in 
each sequence is approximately 7 cm'i and as the 
vibrational structure of the bands in each 
sequence is degraded towards longer wavelengths, 
isj less than by about 7 cm"i. No outside 
sequences = ± 1 are observed which can 
reasonably be attributed to the fact that the 
B^ and values are almost equal in the upper 
and lower states. The measurements and 
clasisification of the band heads are shown in 
Table I. 


Table I 

List of vacuum wavenumbers and intensities 
of hand heads in system C of Hfl 


Wavenumber cm“^ 

Intensity I* 

Classification 

19750-6 R 

4 

5, 6 a 

57-8 R 

5 

4. 4 a 

64-C R 

f> 

3. 3 a 

71-1 R 

7 

2, 2 a 

78-2 K 

7 

1. 1 Cl 

85-3 K 

7 

0, 0 a 

20002-1 Vt 

4 

4, 4 a 

06-5 Vf 

4 

3, 3 a 

11-7 V 

5 

2, 2 a 

17-0 V 

5 

1, 1 a 

21-1 V 

0 

0 0a 

24-5 V 

2 


31-4 V 

1 


20156-0 V 

.3 

3, 3 a 

On-5 V 

3 

2, 2 a 

73-8 V 

3 

1, 1 a 

81-'.J V 

4 

0, 0 a 

20255-5 

3 

3,8 a 

61-2 V 

3 

2 ,2 a 

65-9 V 

4 

1, 1 a 

69-8 V 

6 

0, 0 a 

72-8 V 

2 

P 

79-.9 V 

1 

P 


* The intensities quoted here arc visual estimates ba.sed 
on a scale 0-i 0. 

(t) Superposed by atomic line. K—Degraded to Red. 

V—^Degraded to Violet. 

System B. —The four groupsf of bands 
reproduced in strips (e) and (f) of Fig. 1 are 
ascribed to another system designated as B. 
From the region of occurrence of the system, 
it appears that this system is) analogous to 
system B of ZrBr and Zrl ascribed to the transi¬ 
tion 4n-42 The two groups of bands shown 
in strip (f) of Fig. 1 are interpreted as R and 
Q heads of a (0, 0) sequence of one of the 
multiplet components! of a 4ii-4s transition. 
As the separation between successive Q heads» 
is 2 cm~i and as the bands are degraded to 
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longer wavelengthsi, c^/is less than by about 
two wavenumber units. The separation between 
R and Q heads in each, band is observed to be 
large (about 28cm-i). The large separation is 
due to the fact that the B' and B" values in the 
upper and lower sitates are almost equal. The 
two groups, of bands shown in strip (c) of Fig. 1 
are interpreted as the R and Q heads of the 
second multiplet component of the 4n-4S 
transition. The two remaining component 
systems are not observed in system B of Hfl. 
As the corrresponding heads (Q and R) in each 
component system are separated by a wave¬ 
number interval' of 183 cm""*^ the coupling 
constant A in the upper state is about 
183 cm‘i No outside sequences of A'O == dz ^ 
are observed because of the near equality of 
B g and values in the upper and lower states. 
The measurements, and classifications of the 
band heads are given in Table 11. 


Table II 

List of vacwum wavenumbers and intensites 
of band heads in system B of Hfl 


Wavenumber cm"^ 

Intensity 1* 

Classification 

20601-0 R 

10 

4, 4 

04«0 R 

10 

3, 3 

06’4 R 

9 

2 , 2 

08-1 R 

10 

1 , 1 

08-S R 

9 

0 , 0 

31*4 R 

8 

4. 4 

33*3 R 

7 

3, 3 

34*4 K 

7 

2 , 2 

36-8 R 

7 

L 1 

37-4 R 

7 

0 , 0 

20693-2 

3 

1 , 1 

95-5 

4 

0 , 0 

715-4 

5 

1 , 1 

17-8 

5 

0 , 0 


* t he intensiiies quoted here are visual estimates 
based on a ?cale 0-10. 

R—Degraded to Red, 

One might consider the two (component systems 
belonging to a transition of the type 211-22 with 
a doublet separation of 183 cm’i for the upper 
2 n state. Such a transition was not however 
observed in the spectra of TiBr, ZrBr and Zrl, 
Instead, system ascribed to has been 

observed. It appears therefore reasonable to 
attribute that the two systems arisie from two 
components of a transition. 

One of the authors (T. S.) is grateful to the 
Council of Scientific and Industrial Research, 
New Delhi, India, for their financial assistance 
in carrying out this progrannne of work, 
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A RAPID METHOD FOR 
DETERMINATION OF TISSUE 
POTASSIUM IN ARECANUT 

Abstract 

The efficiency of different extractants which 
included cold water, hot water, salt solutions, 
chelate and dilute acid to extraa potassium, from 
areca leaf was compared with the wet oxidation 
procedure. Amongst the various extraaants 
employed, hot water gave the best result. Hot 
water also eliminates the possibility of contamina¬ 
tion from impure chemicals. The method is 
rapid, handy, accurate and inexpensive. 

Extraction of potassium from plant tissue is 
usually made by wet oxidation, dry ashing and 
direct leaching with ammonium acetate. 
The element. extracted is estimated either by 
flame photometry or conventional cobaltinitrite 
method. There are certain serious drawbacks 
associated with these two procedures: of ashing. 
Loss of considerable amount of potassium takes 
place at the temperature range of 550°-600° C 
while dry ashing. Although the same could be 
avoided at lower temperature of 400°-450° C, 
the method is time-consuming. The wet ashing 
procedure requires special fume exhaustion 
arrangements for carrying out the digestion. In 
view of these diffliculties, it is desirable to choose 
the leaching method of extraction. This would 
enlarge the scope of handling more number of 
samples per day. 

Jackson! proposed the use of 2 N NH 4 OAc 
4 - 0-2N Mg (OAc)^ as the solution for extrac¬ 
tion of potassium from plant tissue. We in this 
laboratory attempted to evaluate the potassium 
extracting abilities of several extractants namely, 
water, hot water, acidified water of pH 4*5, 
2N NH^OAc, 2N Mg (OAc)o, 2N NH 4 OAc+ 
0-2 N Mg (OAic)o, 0-02 M di-sodium EDTA, 
0 T IV HCl from tissue samples in relation to 
the wet oxidation method which was considered 
as the standard. The ratio of tissue to extrac¬ 
tion solution employed was 1 ; 200 . The leaf 
samples used in the present study were collected 
from the NPK manurial experimental area of 
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Table I 

Comparison of different extraction proceduresi for potassium in areca leaf 
(Results expressed ou (»ven dry basis as percentage of K) 


Samplt* 

No. 

Wet 

oxidation 

Water 

Hot 

water 

Water 
pH 4-5 

2Ar 

NH^OAc 

2.V 

Mr(OAc)j 

2 /VNrHiOAc-f 
0-2 -V MgCOAcla 

0*02Af 
ED ! A 

o-iyv 

HCl 

1 

0-79 

0-75 

0-76 

0'69 

0-68 

0-60 

0-65 

0*66 

0-79 

2 

0*76 

0-78 

0-70 

0'71 

0-71 

0-64 

0-66 

0-70 

0-61 

3 

0-52 

0-50 


0*44 

0-44 

0-40 

0-44 

0-49 

0-41 

0-44 

4 

U-52 

0-51 

0-53 

0-47 

0-48 

0-42 

0-48 

0-46 

6 

0-98 

0-92 

0-9() 

0-91 

O'Sf) 

0-82 

0-87 

0-85 

0-79 

6 

0-19 

0-72 

0-79 

0-74 

0-66 

0-63 

()-7l 

0-7i. 

0*62 

7 

0-68 

0*64 

O'61) 

0*63 

0-61 

0-56 

0-61 

0-61 

0-51 

8 

0-98 

0-94 

0'98 

0*89 

0-86 

0-81 

0-90 

0-88 

0-81 

9 

1-16 

0-98 

1-04 

1-06 

0-96 

0-90 

1-02 

1-02 

0-94 

10 

0*50 

0*42 

O'49 

0'44 

0-48 

0-42 

0-44 

0-44 

0-40 

11 

1-21 

1-13 

1'26 

1-17 

l-ll 

1.04 

M5 

M5 

1-08 

12 

MO 

0-98 

1'09 

1'04 

0-98 

0-94 

1-01 

I-00 

0-93 

•/’value; 4-I40NS 1-733NS 10-94I’' 

’’Significant level of probability, 

6-920:1: 
NS Non 

lO-OiL^ 

-si/initiirant. 

0 - 798* 

8-573* 

8-088* 


the Insiiiute, oven-dried and ground by a rotary 
mill. A 0*5 g of the tissue sample wajs. treated 
with 100 ml of the extractant solution and 
shaken for 1 hr. In the case of wet ashing 
method, the same weight of the leaf material 
was pre-digestcd with nitric acid over a water- 
bath and subsequently treated with 10 ml of 
1 : 1 nitric to perchloidc acid mixture till the 
content was -clear and just moist (Perur, 
personal communication). In all the cases:, from 
an aliquot potassium was read by Systronix 
flame photometer. 

The results of the study are summarized in 
Table I along with the statistical constants. 
Potassium extracted by water and hot water 
did not differ significantly from that of wet 
oxidation method. However, wihcn the paired 
'f values were compared, outj of all hot water 
was found to be the most suitable extractant. 

The cffliciency of water to extract potassium 
from plant sample is an established fact. 
Potash-free ash is obtained when the plant tissue 
is extracted with cold water-. This is possible 
becauste the potassium in plant cell is mostly 
present in 'the form of inorganic compounds 
and salts of organic acids. The superior perfor¬ 
mance of hot water over cold appears to be due 
to 1fhe greater solvent property of the former. 
Besides, hot water may expand the cell walls of 
the tis^nue and make them more permeable. The 
proposed method is simple, handy, rapid and 
may be useful for the routine analysis: when 
problems exclusively relating to potassium 
nutrition of crops are involved. 

Thanks are due to Mr. K.“ Shama Bhat, 
Arecanut Specialist! and Mr. K V. Ahamed 
Bavappa, Director of the Central Plantation, 


Crops Research Institute, for providing necessary 
facilities and encouragement. 
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Central Plantation Crops N. T. Beat. 

Rerearch Institute, V. O. Aboobaker. 
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Map 7, 1971. 
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ON THE OCCURRENCE OF AN 
INTERSEXUAL FORM AND POSSIBLY 
A NEW SPECIES OF 
APHELENCHOIDES FISCHER 
(NEMATODA : TYLENCHIDA) 
Occurrence of intersexes in nematodes is’ 
known in relatively few genera. In the order 
Tylcnchida, it has been reported only thrice) 
(Chilv.'ood, 1949 ; Hirschmann and Sasser, 1955 ; 
Triantapibyllou, 1960). This is the fourth 
record of an intersex in Tylenchida and the 
first in the genus Aphelenchoides Fischer, 1894. 

Exi'cpt in Meloidogyne spp., the intersexes 
in all oJher groups of nematodes have been 
female.?, which showed se'condary male rharac- 
ter.s. These inliersexes had well-developed 
female gonad (s) with duct (s), vagina and 
vulva. In addition, they possessed male sexual 
opening, spicules, cloacal papillae, etc. 

The male intersexual form was first reported 
by Chitwood (1949) in Meloidogyne javanica 
(Treub). Triantap'hylloai (I960)) foUnd that 
the male intersexes of M. javanica and 
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M. incognita Chitwocxi were derived from 
second ^tage female larvae through sex 
reversal. Whereas the true males possessed 
one testis, the interstexe-s had two testes corres¬ 
ponding to the two ovaries of the female, Thisi 
sex reversal was ascribed tlo conditions un¬ 
favourable for normal rate of propagation of 
the nematode. 


The present specimen, a female intersex, 
differs from both these specieS) in being much 
smaller in size and in the excretory pore and 
nerve ring being situated at the same level 
(excretory pore posterior to nerve ring in. 
hilophilus and anterior in sutparietimis). It 
further differs from A. hilophilus in possessing 
poorly developed stylet knobs and from 



Material. —Single specimen, icollected from 
rhizosphere of paddy (Oryza sp.) at Mourigram, 
Andul, Distt. Howrah, W.B., on 14-9-1970, 
Description: 

Intersex: L= 0*339 mm; a = 24; b = 6*5; 
b’ = 3-8 ; 

a = 14 ; V = 26665 ; stylet = 8*4 
Posterior end narrow and curved ventrally. 
Tail 24 long, carrying a large, ventrally 
situated mu cron Cuticle with fine transverse 

striations ; lateral fields and incisures absent. 
Head offset, 2 • 8 high and 4*2/^ wide. Stylet 
with poorly developed knobs. P^rocorups of 
oesophagus narrow 29 m long; median bulb 
prominent 13 x 7 /a. Oesophageal glands lobe 
lying free, dorsally in the body and joining 
the alimentary canal behind the median bulb. 
Nerve ring and excretory pore at the siame 
level, 52 from anterior end. 

Ovary single, outstretched. Oocytes arranged 
in single row after the cap cell, in two rows 
thereafter and again in single row in the 
growth zone. Post-vulvar uterine sac, 10 m 
long, contains a few round ^erm. 

Testis absent. Two typically aphelenchoid 
spicules, dorsal limb 11 m, ventral limb 7 ^ long, 
latter almost reaching tip of dorsal limb. Two 
pairs of inconspicuous, post-cloacal, subventral 
papillae. 

Discussion. —So far only two species of 
Aphelenchoides are known without lateral 
fields and incisuresi, viz., A. hilophilus (de Man, 
1880) and A. subparietinus (Sanwal, 1961), 


A. subparietinus in having a post-vulvar 
uterine sac which is slightly longer than the 
body width (4-5 times body width in sub- 
parietinus ). 

Hirschmann and Sassier (1955) compared 
the intersexes with normal individuals and 
showed that intersexuality had little effect on 
body dimensions. Yet, with only one specimen 
at disposial, and that too an intersex, we feel 
hesitant to erect a new species for it. 

We thank Dr. A. P. Kapur, Director, Zoologi¬ 
cal Survey of India, for providing facilities. 
Zoological Survey of India, S, Khera. 

8, Lindsay Street, Y. Chaturvedi. 

Calcutta, May 17, 1971. 
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AN INSTANCE OF TIEkMAPHRODITISM 
IN THE EIBRON-FISH, TRTCHIURUS 
LEPTURUS LINNAEUS 

The rare phenomenon of hermaphroditism in 
fishes has been recorded only from a few groups 
as cited by Raju- and Kagwadek During the 
course of work on the biology and. fishery of 
the ribbon-fish, Trichiurus lepturus Linnaeus 
off Mangalore along the west coast of India, 
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the author came across a hermaphrodite specimen 
and since this is the first instance in this 
species, the details are given here. The specimen: 
has been deposlitied in the Museum of the 
Fisheries College, Mangalore. 

The gonads in, this species are elongated and 
closely approximated to appear as a single unit* 
The right gonad is/ larger than the left, the 
formei* forming a loop over the latter at the 
anterior end* 

In the hermaphrodite specimen, 215 mm snout- 
vent length, 616 mm standard length, 144 gm 
weight collected from trawl fish catch off 
Mangalore on 2-12-1970, both the gonads were 
found to be ovo-testes (Fig. 1). The right gonad 



Fig. 1. Hermaphroditic gonads of Trichiunis l€pt?(.riis 
Linnaeus, fGO; Genital opening: LO, LT: Ovarian and 
testicular parts of left gonad ; RO, RT ; Ovarian and 
testicular parts of right gonad). 

was 101 mm long of which the antierior 52 mm 
was testis and the posterior 49 mm. was ovary. 
The left gonad was 69 mm long consisting of 
anterior 20 mm testis and posterior 49 mm. ovary. 
The gonads together were 7 mm wide at the*, 
anterior end (testicular part) and 4 mm at thei 
posterior end (ovarian part). Microscopic 
examination revealed presence of ova upto a 


maximum si2e of 0 ■ 64 mm in the ovarian, part 
and maturing condition of spermatozoa in. the 
test:!2ular part* The ovarian and. testicular parts 
of the ovo-tes'tis could be easily identified 
marrosicopically by their distinctive colouration, 
the former being light yellow and the latter 
•creamy-white. The specimen did, not show any 
abnormality both in external appearance and 
general internal anatomy. The other specimens 
in the sample included both males and females 
in immature, maturing, maithre, ripe, partially 
spent and spent gonadic condition. 

Fisheries^ College, P. S. B. R. James. 

University of Agricultural Sciences, 

Mangalore-1, June 12, 1971. 
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COENURUS SP., FROM THE 
PERITONEAL CAVITY OF THE 
GERBIL, TATERA INDICA 
(HARDWICKE) IN MADRAS* 

Op all the Taeniid larval forms known, the 
Coenurus is found only in the genus Multiceps, 
parasitic in the dog. The intermediate host and 
the site of parasitization by the Coenurus have 
long been (considered to be distinctive criteria 
for the identification of the species : Coenurus 
cerehralis in the brain of sheep, C. gaigeri in 
the subcutaneous tissues of the goat, and 
C. serially in the subcutaneous tissues of rodents 
and rabbits, though exiceptionally they may be 
encountered elsewhere or in other hosts. 
These have been relied upon for the distinction 
of Multiceps species by several authorsi-JL 

It is evident from the available literature 
'that any Coenurus occurring in a rodents, would 
reasonably be identified as C. senalis, and this 
indeed steems to have been done in some cases, 
even disregarding structural variations. Recent 
studies have, however, involved a closer study 
of the hook size, shape and number, both of the 
adult worms and their coenuri, to the extent 
that speciation in the genus Multiceps has 
become difficult and frequently hypothetical. 
Clapiham^ held that M. serialis was only a 
variant of M. mulUceps, and therefore not a 
valid species. Nagaty and Ezzat''> were of the 
opinion that M. gaigeri, asi described by Halh*, 
was also of doubtful status. In experimental 
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infections on goat kids and lambs, with eggs' 
of M. gaigeri raised in a dog from Coenurus 
gaigeri in the subcutaneous tissue of a goat, 
Rao< found that the coenuri chose different 
situations in the two hosts, namely, the sub- 
(cutaneO'Us tissue in the goat kid and the 
brain in the lamb. Thus, the distinction of 
M. multiceps from M. gaigeri based on the 
location of the Coenurus and the identity of thei 
intermediate host would appear to be ill- 
founded. Larsh, Race and Esch^ had also 
reported upon experimental infection of 
C. serialis in the brain of white mice. 

In the present study, a Coenurus 1*10 X 
0*80 cm in size was detected in the peritoneal 
cavity of one of 322 gerbils, Tatera indica 
(Hardwicke) examined in January 1970 (Fig. 1). 



FiOSa l-I^. Kig. 1. Photograph of entire Coenurus 
showing evaginateu scolices. x 3*1. Fig. 2. Photomicrc- 
grnph of rostellum showing a crown of the normal number 
of hooks (44). X 31. Fig. 3. Photomicrograph of ros- 
tellum showing 45 (23 + 22) hooks, X 47. 
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It bore 23 scolices irregularly disposed on the 
cuter aspect of the cyst wall, all of which had 
evaginated while in normal saline. A few (10) 
scolices were excised, stained in a modified 
Trichrome stain, and mounted for study. The 
hooks were arranged in a typical corona, and 
appeared in two sets, one of the larger variety 
and the other smaller. Their number was 44 
(22 + 22) in most of the scolices (Fig. 2), 
though it varied in a few. Out of 10 scolices 
examined for this purpose, 6 had 44 (22 pairs), 
one had 40 (20 pairsi), another 46 (23 pairs), 
and 2 had 45 (23 large and 22 small) ; the last 
group with 45 (Fig. 3) showed a gap in the 
circle suggestive of a small hook having dropped, 
out. The larger hooks measured 320-330 
microns,, and the smaller ones 207-221 microns. 
The handle of the larger hook was sinuous and 
longer than the blade. 

On a consideration of its identity, it is 
observed that the normal hook number (44) 
is in excess of the maximum number present 
in any of the three species of Multiceps known 
in this country, as adults or coenuri, namely, 
22-32 in M. mailticeps, 28—32 in M. gaigeri, and 
26-32 in M. Qerialis according to SouthwelP, 
Wardle and McLeod^ and Rao et al.^. 

According to Wardle and McLeodP and 
Yamagutii<^, coenuri reported from the gerbil 
and other rodent hosts are : M. serialis from 
Gerhillus hirtipes ; M. brauni from Gerbillus 
pyramidum and other rodents in East Africa ; 
M. endothoracicus from Meriones, Gerhillus etc., 
in Europe, Morocco, Iran and Kazhakistan; 
M. glomeratus from Gerhillus hirtipes in. 
Tunis ; M. macracantha from whit© rats in 
S. Rhodesia ; M. otomys from Otomys erroratus 
in Pretoria ; M. parviuncinatus from Citellu^ 
xanthoprymnus in America, and M. radians 
from a mouse in France. There are no prion 
records of the occurrence of the Coermrus sp. 
in rodents in India. 

Of Uhe above, descriptions of the species 
M. endothoracicus and M. parviuncinatus have 
not been available to the author. But, all the 
others listed and other known species of 
Multiceps have been considered by Johri^'* 
in distinguishing M. smythi (a new species 
recovered as an adult from dogs in Dublin, 
Eire) from them, as one possessing 44 hooks on 
the rostellum. Referring to the only other 
species with the same number of hooks, he 
stated that '‘the polycephalic larva (Hydatigera 
taeniaeformis of Southwell and Kirshner, 1937), 
which is the larval form of M. crassiceps, is 
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the only form in which* the number of rostellar 
hooks is exactly the same asi it is in the species 
here described, but in the former the hooks are 
enormously enlarged and show a great contrast”. 

The Coenurus herein reported is identical 
with these two species in respect of the number 
of rostellar hooks, but the size of the hooks 
differs from either of them. While in M. smythi, 
the larger hook measures 220-238 microns, and 
the smaller one 140-150 microns, and in, 
M. crassiceps they are 380-400 and 220-240 
microns, in the present form they are 320^330 
and 207-221 microns. 

The specific status of the present Coenurus, as 
identica.1 with that of M. smythi or M. crassiceps, 
or of an undescribed one, will depend on the 
morphology of the adult worm to be raised 
experimentally on a future occasion, 

ThisI work is. part of a study conducted in 
the Department of Parasitology, Madras 
Veterinary College, as a doctoral condidate, 
and my grateful thanks are due to Professor M. 
Anantaraman for valuable guidance, and to 
Dr. V, S. Alwar, Professor of Parasitology, 
Madrasi Veterinary College, and the Director of 
Veterinary Education and Research and Dean, 
Madras Veterinary College, for facilities and 
encouragement. 

Dept, of Parasitology, E. Ebenezer Raja. 
Madras Veterinary College, 

Madras-7, March 31, 1971. 

* Approved for pal:)Ucatioii by the Research Council, 
Madras Veterinary College. 
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A NEW RECORD OF 
TRICHOGRAMMATOIBEA SP. 

(HYMENOPTERA : 
TRICHOGRAMMATIDAE) AS A 
PARASITE OF THE SCIOMYZID FLY 
SEPEDON SAUTERI HENDEL 

Sepedon sauteri Hendel is a very common 
sciemyzid fly developing on the snail' Radix 
luteola (Lamarck) occurring in paddy fields and 
swamps around Bangalore. The eggs of this 
fly are known to be parasitized in Japan by 
Trichogramma japonicum Ashmead which is 
an important egg parasite of the rice stem 
borers, Chilo suppressalis (Walker) and 
Tryporyza incertulas (Walker) and thus the fly 
functions as an important alternate host of the 
wasp particularly when the eggs of the rice stem 
borers are scarce or absent in the fields 
(Yasumatsu, 1967). 

During a recent study of the biology of 
S. sotiiteri made in Bangalore it was found that 
the eggs of this fly were parasitized by a species 
cf 'frichogrammatoidea which was identified as 
probably nana (Zehnt.) (Fig. 1). T. nana has 



Fk;, !. Trichogtammatoidea .sp. probably iima iriflult). 

been reported under the name Trichogramma 
nana (Gir.) from Fiji, Sumatra, Dutch East 
Indies, Java, Formosla, Philippines, Ceylon and 
Malaya on the eggs of various hosts belonging 
to Lepidoptera and one species of Coleoptera 
(Thompson, 1958). Eggs of S. sauteri were 
i.aid in compact masses, each group consisting 
of 9-36 eggs arranged ^ide by side in one row 
in the form of a raft. Eggs collected around 
Bangalore during December 1969 were sben tio 
be parasitized to the extent of 75% of egg- 
masses. The parasitized egg-massles showed 
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that most of the eggs in. each mass were parasi¬ 
tized giving about 65% of parasitization in all. 
More than one parasite emerged from each 
parasitized egg through neatly cut circular 
holes in host eggs (Fig. 2). The parasitized 
eggs appeared whitish in colour as against the 
pale brown colour of healthy eggs. 



Fig. 2. Egg-mass of Septdm santeri showing emergence 
holes of the parasites ( Trichovrarnmaioidea. sp ). 


Attempts were made with complete success 
to rear the parasite on the eggs of the flour 
moth, Corcyra cephulonica Stainton, reared on 
broken sorghum grains. Fresh eggs of 
C. cephalonica glued to paper strips in a single 
tier were exposed to the parasite in specimen 
tubes. The females were sieen to readily 
oviposit in the eggs of Corcyra, and they were 
also seen to feed at the oviposition punctures. 
The parasitized eggs were noticed to blacken 
by the fourth or the fifth day after exposure to 
adult parasites indicating successful parasitiza¬ 
tion. The total life-cycle of the parasite on 
Corcyra eggs took 11 days. Only one parasite 
emerged from each egg. 

The parasite reported here was. identified by 
Dr. Sudha Nagarkatti, Commonwealth Institute 
of Biological Control, Bangalore, whose courtesy 
is gratefully acknowledged. 


Dept, of G. P. Chanwabasavanna. 

Entomology, K. Durga Prasad. 

Agricultural College, Hebbai, 

Bangalore-24, May 11, 1971. 
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END-OF-SEASON BREAKDOWN OF 
SELF-INCOMPATIBILITY IN SOLANUM 
CHAC DENSE* 

MarksI had first observed self-set berries at the 
end of the plant’s growing season in evenploid 
species of Solanum, in the series Longipedi- 
cellata, Demissa, Conicibaccata and Piurana, 


where hand pollination of the same plants earlier 
in the season failed or gave berries with few 
seeds. These species he, therefore, considered 
to be self-incompatible, but to show an end-of- 
season fertility. Here we report the occurrence 
of end-of-season fertility in an otherwise self¬ 
incompatible diploid species Solanum chacoensCt 
in the series Commersoniana. 

The plants were raised from ' tubers planted 
in the middle of April, 1969. The setting of 
berries was observed in the months of 
September-October, whereas on selfing early 
in the season no setting of berries could be 
obtained. The data on the number of self-set 
berries and the average number of seeds pro¬ 
duced per berry in nine clones of S. chacoennc, 
are given in Table I. In. clone SS 676-4, there 


Table I 


No. 

Acc. No t 

No. of berries/ , 

No. 01 floweis 

.St't 

Av. No. of 
seeds 
per berr.v 

1 

S.S. 27C-54 
(WRF 337) 

7/25 28-0 

77-1 

2 

S.S. 676-3 
(PI209412) 

3/25 12-0 

52-3 

3 

S.S. 676-4 
(PI209412) 

11/20 5 5-0 

137-7 

4 

S.S. 076-5 
(P1209412) 

1/15 6-67 

45-0 

5 

S.S. 676-11 
(P1209412J 

G/:>0 , 20-0 

81-7 

0 

S.S. 680-4 
(■PI275138) 

1/25 4-0 

50-0 

7 

S.S. 684-2 
fPi:-t2()283) 

8/25 .''2-0 

45-(i 

8 

S.S. 685-1 
(P1320291) 

2/20 10-0 

45-0 

9 

S.S. 693-1 
(P1320:'88) 

12/30 40-() 

11 dl 


t S.S. No. indicate the accession numbers of the 
Central Potato Research Institute. 'I'he numbers glvt»i% 
in the parenthesis arc tho.se of the Potato Tntroduciiori 
citation, Sturgi-n Bay, Wis., U.S.A. 

was highest percentage of berries set and 
maximum average number of Seeds per berry, 
whereas the lowest percentage of berry set was 
in the clone SS 680^4, and the minimum averafU* 
number of seeds per berry was obtained m 
clone SS 693-1. 

This phenomenon of self-fertilization in 
otherwise self-incompatible species) at the €*ndi 
of the season has a bearing on the physiology nf 
the mechanism of self-incompatibility m 
Solanum s]pecies. The breakdown of 
incompatibility in the examples quoted abo\’e 
(1) and in S', chacoense, occurs when the 
plants • have reached their physiological 
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maturity and setting in of Senescence. It 
is probable that the physiological age of, thei 
plant togeliher with the environmental factors 
like photoperiod and temperatiure^-s have a 
direct control over the operation of the self¬ 
incompatibility mechanism. 

Biochemical®’^ and immiunogeneticaF-s investi¬ 
gations) of incompatibility suggest that the S 
gene acts by producing specific proteins in the 
pollen and style, each allele giving rise to 
different specifiicity. Pandey® has shown that 
peroxidase isoenzymes are involved in the 
expression of the S alleles which control in¬ 
compatibility and may be linked with the 
mechanism of action of S genes. Peroxidase 
isoenzymes have been shown to be influenced 
by’ the environment ‘ to which the pliant 
is subjected and on the physiological age of the 
plant. In Dianthus^ McCown cf al.iO’H have 
demonstrated the presence or absence of certain 
isoenzymes including isoperoxidases under 
different light and temperature conditions*. 
Similarly, Warner and Upadhya^- had shown a 
photoperiodic control on (Certain isoenzymes 
including isoperoxidas'es in Citrus. It is, 
therefore, possible that the styler and pollen 
isoperoxidases linked with the S genes, in 
Solarium species also are influenced by the 
photoperiod and temperature. Townsend‘S, in 
•alsike clover had shown that the self-incom- 
patibility reactions could be changed by subject¬ 
ing the genotype to either low (21C) or high 
(32° C) temperatures, and that the site of 
change for at lea^t one of the genotypes was 
the style. In Solatium chacoensej this possibility 
is under study. The longer days (about 14 hrs.). 
andvarmerterntperatured (between 15 and 25° C) 
in May-June'are most favourable for the pro¬ 
duction of S gene product, whereas shorter days 
(about 10-^14 hrs) and cooler temperatures 
(between 8 to 15° C) are less favourable, so 
that the S genes are less or ineffective in 
producing, products^ like needed isoperoxidases, 
for the expression of incompatibility. . This 
then results) in • the breakdown of self-incom¬ 
patibility to allow self-fertilization. The extent 
of the breakdown of self-incompatibility depends 
upon the^rgenetic background of the individual] 
clone in wjljich' the S genes are present and 
upon the, extent to which different S genes are 
influenced by the environment. This contention, 
is siupported by the data of Marksi and in 
Table I, on differential degree of seif-fertiliza- 
tion in different clones of various species 
studied. 


W© are thankful to the Director, Central 
Potato Research Institute, Simla, for his' 
encouragement and facilities. 

Central Potato Mahesh D. Upadhya. 

Res. Inst., C. L. Khushu. 

Simla-1, June 30, 1971. 


* Research conducted under PL 460 Scheme Grant No. 
FG-In-343. 
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ABNORMAL POSITION OF SILICA 
CELLS IN THE CYPERACEAE 

Epidermal dilica cells, with cooiical silicifled 
processes on their inner walls, are characteristic 
of the Cyperaceae (Mehra and Sharmai, 
Metcalfe^). They are x^^esent in the costal 
regions of epidermis of leaf, sStem, scale leaf and 
rhizome. In transection, each silica cell has 
one silicifled process on its inner wall, which 
in Ihiickened in the form of a pad directly beloW 
the process. A silicifled process consists of a 
hollow, hat-shaped (pointed at the top) body 
of silica fitted on a lignified, conical projection 
(with a non-lignifled pad) of the cell wall 
(Mehra and Sharma^). Very rarely a siOicifled 
process may be situated on the radial wall oor on 
the inside of outer wall of an epidermal ceU, 
but silicifled processes have not been reported 
in the ground tissue. 

•While working on the anatomy of the Indian 
Cyperaceae, the authors found silica cells in 
an abnormal position in the stem of Carex 
cqndensata Nees collected from Mussoorie, Uttar 
Pradesh. Following the usual method, pieces 
of stem of this) species, preserved in formaline- 
acetaic acid-alcohol, were embedded in paraffin 
for microtome sectioning. A few pieces of stem 
were treated with 20% hydrofluoric acid for 
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10-15 hours prior to processing for paraffin 
embedding. Free-hand sections were also cut. 
Both paraffin embedded and free-hand sections^ 
were stained in safranin and fast green, and 
mounted in Canada balsam. Lignin was tested 
with phloroglucinol and hydrochloric acid. 

In transection of the stem, there is a peripheral 
photosynthetic region with fibro-vascular girders, 
and an inner colourless region with vascular 
bundles scattered in the ground tissue. Besides 
their normal position in the epidermal cells 
of the costal regions, silicified processes were 
observed in 'connection with one or two vascular 
bundles of the colourless region. Here the 
silicified processes occur in the cells of the 
ground tissue abutting against the bundle 
sheath on the lateral side of the vascular bundle 
(Fig. 1). Like the subepidermal fibres, the cells 



Fig. 1. A portion of colourless region from the tran¬ 
saction of stem of Carex condensaia showing silicified pro¬ 
cesses in connection with the bundle sheath, X 1,250. 
CBS, bundle sheath; CGT, Colourless ground tissue: 
MXV, Metaxylem vessel; IPH, Phloem; SC, Silica cell; 
SP, Silicified process). 

of the bundle sheath are thick-walled and 
lignified. The structure of the silicified 
processes is exactly like those found in the 
epidermal cells—^hollow body of silica fitted on 
a lignified, conical projection of the inner 
tangential' wall of silica cell. 

Wie are thankful to Prof. P. N. Mehra for his 
keen interest in this work. 


Dept, of Botany O. P. Sharma. 

and Plant Pathology, 

Himachal Pradesh Univ., 

Palampur, H.P. 
and 

Dept, of Botany, (Miss) Harjit K. Dhingka. 
Government, College, 

Hoshiarpur, Punjab, 

June, 23, 1971. 
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A PALM LEAF FROM THE DECCAN 
INTERTRAPPEAN SERIES, MOKGAON 
KALAN (M.P.), INDIA 

A well-preserved specimen of a palm leaf was 
collectted by us from Mohgaon Kalaaa in 
Chhindwara District, M.P India. The leaf is 
incomplete as it shows the middle part of the 

lamina. The slpecimen is quite large-is 

50 cm broad and 25 cm long. 

Only the middle part of the lamina is pre¬ 
served which is palmate plicate wititi a 
prominent midrib at each fold. Each fold of 
the lamina is 7 cm broad towards the basad end 
and becomes broader upto 11 cm towards 1ihe 
apical side. The veins; of each fold nearly 
150-160 run parallel from the basal end upto 
the middle and then slightly diverge towards^ 
the apiical end. Stomata could not be made out. 
The basal end of the lamina is not preserved^ 
therefore, nothing regarding the attachment of 
the lamina to the petiole is known (Fig. 1) . 



Fig. 1 . Photograph showing the leaf impression, x 1/8. 

Palmate palms to which our fossil loelongs 
include all sabaloid and bofassoid palms. In, 
different genera of sabaloid palms the breadtli 
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of each fold of leaf lamina ranges from 1*3 to 
3 * 9 cm. In Latania^ a borassoid type of palm, 
the breadth of each fold varies from 7-8 to 
9-1 cm which is comparable to our specimen 
(7-11 cm). As the specimen is incomplete, all 
that can be said regarding its affinities is that 
it is likely to be the leaf of a borassoid type 
of palm. Although a large number of palm 
stems have been described from the Deccan 
Intertirappean series- as far as the authors are 
aware, this is probably the first record of a 
palm leaf from this series. 

Dept, of Botany, B. S. Trivedi. 

Lucknow University, R. Chandra. 

Lucknow, May 24, 1971. 

1. latter, Palms of British Ittdia and Ceylon. 

2. Sahni, B , Revisions of Indian Fossil Pla^tts : Part 

/ / /— .Monocotyledons, 

TETRAPLOID CHROMOSOME NUMBER 
IN THE GENUS SPILANTHES LINN. 

CovAs and Schnack^ have reported the chromo¬ 
some number, 2 n = 26, in Svilanthes decum- 
bens, L. However, the available literature 
shows no record of the chromosome number in 
another specie^-acmeUa of the same genus. This 
spefcies includes, annuals which, are erect or 
ascending with hairy stems and branches, and 
leaves which are opposlite, ovate, acute, serrate 
and petiolate; heads are i" to f" long and 
solitary with long peduncles. Ray fiorets are 
generally absent. These annuals are cultivated 
for ornamental and medicinal purposes. The 
headsi when chewed give hot burning, taste and 
cause profuse salivation. They are generally 
chewed for getting relief from cough (Cooke’). 

This species was collected from Maharajbagh,. 
Nagpur, in the year 1968 and was grown in 
pots in the Botany Section of this College. It 
was sjtudied cytologically for chromosome 
number and behaviour. For meiotic and pollen 
grain studies 1% aceto-carmine teohnique was 
used. The chromosome count was made at 
diakinesis and metaphase I of meiosis. 

Earlier stages of prophase I could not be 
studied because of comparatively large chromo- 
sjome number in a smalil-sized pollen mother 
cell. At diakinesis 26 bivalents could be clearly 
counted (Fig. 1), out of which two bivalents 
were seen attached to the nucleolus, thereby 
pointing to the tetraploid nature of the species. 
The association of chromosomes was purely in 
the form of bivalents. No quadrivalent, trivalent 
and univalent were noticed at diakinesis>. 


Metaphase I also showed 26 bivalents. At 
anaphasie I 26 chromosomes were found at each 
pole. Metapihase IT and anaphase II were found 
to be regular thereby leading to the formation 
of fertile pollen grains to the extent of 99%. 



Fig. 1 . Shows 26 bivalents at diakinesis, x 1.000. 


From the fact that no cytological absormalities' 
were found at different stages of meiosis I and 
II and the formation of fertile microspores, the 
allotetraploid nature of the species is confirmed. 

Botany Section, M. N. Narkhede. 

Agric. College, B. A. Phadnis. 

Nagpur (M.S.), June 11, 1971. 

1. Cooke, T., F/iira of Bombay. Govt, of India. 1958 

2. 99. 

2. Covas, G. and Schnack, B., Re 2 >. Ardent, .dyron. 

1947, 14, 224. 

A NOTE ON MELIOLA JUTTINGII 
HANSF. ON PANDANUS 
ODORATISSIMUS L. FROM KERALA 

A sooty mould was collected by the author 
from Tellicherry, S. India, during January 1970 
on the leaves of Pandanus odoratissimus 
growing near a stream. Further critical 
examination showed this to be a species, of the 
genus Meliola, viz., M. juttingii Hansf-. 

The epiphyllous colonies form dense black 
spots more or less completely covering the 
leaves. The dark superficial mycelium is 
branched and septate (Fig. 2). The length and 
diameter of the mycelial cells are almosifc uniform 
throughout—21-23 pl x 12-13 Branching is 
mostly alternate, very rarely opposite. 

Hyphopodia are of two types : capitate and 
mucronate. The capitate hyphopodia (Figs. 2 and 
3) are two-celled and arise laterally. They are 
mostly alteirnate, very (rarely opposite. The 
terminal cell is sub-globose, 36-37 /x X 25-26 m, 
and slightly bent forwards. Almost every cell 
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of the mycelium gives rise to either a hypho- 
podium or a branch. Capitate hyphopodia are 
found evenly distributed throughout the colony 
and are “antrorSe’\ 

The mucronate hyphopodia (Figs. 2 and 5) 
measure 33-39 x 12-13 m and unlike tha 
capitate ones, are limited to certain special 
branches. Such branches are generally 
found towards the periphery of the 
colony. They are alternate or opposite and 
ampulliform. These flask-shaped structures 
have a distinct 'body’ and a terminal ‘neck’. The 
neck is slightly lateral. 



FIGS. 1-8. Miliola juiiingii. Hansf. on Paudanm odo- 
ratissimtis. Fig. 1. Ascospore, X 435. Fig. 2. Branched 
septate mycelium with capitate and mucronate hyphopodia, 
X 200. Fig* 3. Capitate hyphopodia, x 250. Fig. 4. 
Ascus with 2 ascospores, X 435. Fig. 5. Mucronate hypho¬ 
podia, X 435. Fig. 6. Perithecium surrounded by mycelial 
setae, X 76. Fig. 7. Ascospore, x 435. Fig. 8, Peri- 
thedum with few asci and ascospores, X 76. 


Mycelial sietae, which are one of the distin¬ 
guishing features of Meliola, are present in this 
species also. They measure 246 ^ x 12 m. They 
are black in colour, like the perithecia, and 
found to occur in groups around the base of 
each perithecium,, arising from the sub- 
peritheciad subiculum. They do not arise from 
the perithecia. The setae are septate, simple 
and bent at their apices (Fig. 6). 

The perithecia are dark globose structures, 
which measlure about 258 ^ in diameter and SiVe 
found aggregated into a central group in the 
colony. The wall of the perithecium is made 
up of 3-4 layers of cells. At the apex there is 
a small round pore. The mature perithecium 
rests on a thin subiculum (base) closely 
adherent to the cuticle of the host (Fig. 6), the 
several asci forming a loose basal group within 
the perithecium (Fig. 8). Each ascus has two 
ascospores (Fig. 4). In the mature perithecium 
the asci undergo autolysis and the ascospores lie 
loose in a mucilaginous matrix. 

There . are normally 8-16 asci in eaoh 
perithecium. The ascospores are uniform in 
size and septation and are 56-69 /m long and 
21-28 broad. They are 4 septate, rarely 5 septate 
and are constricted at the region of the septa 
(Figs'. 1 and 7). They have a smooth surface. The 
spares have dark walls and have the septa also 
of thei same thicknesiS. 

Meliola juttingii does not appear to have beenu 
recorded from India so fari’^~'^. 

The author is grateful to Dr. M. S Bala- 
krishnan and to Dr. S. D. Path for helpful 
suggestions and encouragement. 

Dept, of Botany, Lizzie N Nair. 

University of Poona, June 25, 1971. 
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ELECTRON MICROSCOPY OF 
TELIOSPORES OF MELANOPSICHIUM 
ELEUSINIS (RAGI SMUT) 

The smut of finger millet (Ragi) was first 
identified as Ustilago eleusinis by Kulkarnii. 
Later, Mundkur and Thirumalaichar^ renamed 
it as Melanopsichium eleusinis and described 
the spores as globose to subglobose with a 
densely pitted epispore. ZundeT^ who retained 
the earlier name stated that the spores are 
olivaceous brown and pitted with the edge of 
the spore roughened. 



Figs. 1-2. Fig. l. Showing ruptured teliospores with 
exosporium (£x) and released inner mass (Im), X 670. 
Fig. 2. Electron micrograph of spore replica showing large- 
sized conical pointed spines and minute papillate out¬ 
growths, X12,zoo¬ 
spore material of M. eleusinis on Eleusine 
coracana Gaertn. was obtained from AgricultHiral 
Universlity, Bangalore, through the courtesy of 
Dr, H, R, R. Reddy during 1963, 


For optical microscopic studies, the spores 
were processed in accordance with the method 
of Graham^. By this method it is easy to 
separate the spore wall layers. 

Spore replicas for electron microscopy were 
prepared by adopting gum-formvar technique 
(Hess and Schantz*"*, Khanna, et alSO ■ In the 
light microscope, spores are spherical to sub- 
spherical and dark brown (Fig. 1). They 
measure 8-0-12-0At with an average of 10-5/x 
in diameter. The outer layer or the exosporium 
is highly pigmented and bears projections. The 
-spores on rupture release the inner contents 
including the protoplast. The released inner 
mass is spherical to subspherical, hyaline and 
measures 6*4-9*0/x (Mean, 8-0 ax) in diameter. 

Figure 2 shows surface replica of a part of 
spore on gum-formvar. The surface is densely 
echinulate and shows two types of outgrowths. 
The large-sized conical projections are sharply 
pointed. They measure 150 ± 25 nm in height 
and are 180 26 nm broad at the base. In, 
addition, numerous small outgrowths designated 
as ‘spinulae' or ‘papillae’ are also present. These 
are 20 ± 5 nm in height and 35 ± 5 nm broad 
at the base. 

An important and interesting feature of thei 
spores sttudied here is the occurrence of suh- 
microscopic ‘spinulae’ which are small papilliate 
outgrowths interspersed among the regular large* 
sized projections on the exosporium. The 
presence of two kinds of projections has*, also 
been observed in teliospores of Sphacelotheca 
reiliana (Khanna and Payak, Unpublished). 
This study has shown that the spores' in Melano- 
psichium eleusinis are echinulate and not 
pitted as shown by earlier workers. 

We are grateful to Dr. S. P. Raychaudhuri 
for his interest in this work. 

Division of Mycology and , Asha Khanna. 

Plant Pathology, M. M. Payak, 

Indian Agricultural Research 

Institute, 

New Delhi-12, May 21, 1971. 
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Shock : Biochemical, Pharmacologial and 

Clinical Aspects. Edited by A. Bertelli and 

N. Back. (Plenum Press, New York), 1970. 

Pp, xiii -j- 353. Price $ 19.50. 

This volume is the outcome of the proceedings: 
of the International Symposium on Shock held 
at Como, Italy, during October 10-11, 1969. The 
multidisciplinary approach is very evident in 
the presentation of the topics which are discussed 
under the broad divisions of pathogenesis of 
shock, biochemical pathology of shock, phar¬ 
macology of shock and the clinical and 
therapeutic aspects of shock. 

The section on pathogenesis of shock attempts 
to analyse the various physiological alterations' 
seen under diverse experimental “conditions of 
shock. In studies related to haemorrhagic 
■shock, the role of splanchnic adrenergic 
vasoconstriction in the development of irrever¬ 
sibility, the effects of such shock on canine 
fohelimb transcapillary f!|uid fiiuxesi and seg¬ 
mental vascular resistances and the extent and 
type of renal failure seen have been presented. 
Role of reticuloendothelial system in endotoxin 
shock, behaviour of histidine decarboxylase ini 
various forms of shock, the role of coagulation- 
fibrinolysis' in the pathoiphysiology of shock, 
complement and shock, the circulatory, functions 
in the early post-operative period after pulmo¬ 
nary surgery and the proposed mechanism for 
the ameliorative effectls of corticosteroids in 
shock are the other topics discussed in this 
section. . - '( 

The section on biochemical pathology of shock 
deals with the participation of the kinin-system 
in different kinds of shock, the generation of 
kinins in the circulation of the dog during 
hypotension due to blood loss, pharmacological 
and biochemical aspects of cystamine—and 
cystamine induced shock and the effect of 
varying blood sugar level in anaphylactic shock. 
Continuous registration of the oxygen uptake is 
shown to constitute the most valuable parameter 
for 'Comparative shock studies. 

Influence of blood pH on peripheral vascular 
tone, the possible role of proteases and vaso¬ 
active polypeptides, and the role of lysosomal 
enzymes in shock, and drug therapy in shock 
are the topics presented in the section onj 
‘Pharmacology of Shock', 


Problems of clinical research in shock and 
the physician’s responsibility to establish not 
only the proper qualitative therapy but also 
tid determine the optimal . dose of, each agent 
needed to achieve the desired net cardiovascular 
effect with particular patient have been very 
well brought out in the section dealing with 
clinical and therapeutic aspects of shock. 

Treatment of shock with Trasylol a pro¬ 
teinase inhibitor, /^-adrenetrgic blockade with 
propranolol in hyperdynamic shock, the appli¬ 
cation of Poly-N''’-(2-ihydroxy ethyl)-L-gluta- 
mine a new plasma expander in conditions of 
shock and Dlhydroergotaminei in the treatment 
of orthostatic shock present the recent trends in 
the management and therapy of various types 
of shock. 

M. SiRsi. 


Enzyme Synthesis and Degradation in Mamma¬ 
lian Systems. Edited by M. Rechcigl, Jr. 
(S. Karger AG, Medical and, Scientific pub¬ 
lishers, Arnold-Bocklin-Strasse-25, CH-4,000 
Basel 11, Switzerland), 1971. Pp. xvi-j- 477. 
73 Figures, 23 Tables. Price SFr 90-00; 
£ 9.50 ; DM 90.00. 

Researches .on enzymes and enzyme activity 
in living organisms have assumed great 
importance in recent years following new 
knowledge on the subject based on findings 
from employing new techniques of investiga¬ 
tion. This treatise provides a comprehensive 
review of the present knowledge of the various 
factors that control enzyme activity as well as 
the regulatory mechanisms involved in enzyme 
synthesis and degradation, with special 
emphasis on the mammalian systems. Seven¬ 
teen authors, each one an active worker and a 
leading authority on the particular topic he has 
written, have contributed to this volume. 

The topics covered include the genetics of 
enzyme realization, the control of enzyme 
activity in mammals in early development and 
in old age, control of enz^^me activity by 
glucocorticoids and nutritional factors, regula¬ 
tion of protein activity, enzyme induction and 
repression, translational regulation of enzyme 
levels in liver, intracellular protein turnover 
and the roles of synthesis and degradation in 
regulation of enzyme levels, rhythms in enzymes 
that metabolize aromatic amino-acids, factors 



Reviews and Notices of Books 


531 


No. 10 i 
Oct. 5, 1971} 

affecting the activity, tissue distribution,, 
synthe^s and degradation of isozymes, and 
finally, synthesis and degradation, of proteins- 
in relation to cellular structure. 

The authors, in their treatment of the topics 
concerned have provided not only a review and 
latest information, but new aspects, of the subject 
which will stimulate interest in the reader, be 
he a graduate student or an advance researcher. 
The book will be of assistance to workers, on 
enzyme activity in different disciplines such as 
bioliogists, biochemists, zoologists, pathologists, 
geneticists, pharmacologists, and nutritionists. 

A thorough subject index of over forty pages 
and a glossary will, be of special value to 
beginning students, while the numerous litera¬ 
ture references, at the end of each section will 
help the resarch workers. A. S. G. 


S.P.I.E. Seminar Proceedings (Published by 
the Society of Photo-op tical Instrumentatioh 
Engineers, P.O. Box 288, Redondo Beach,. 
California 90277, U.S.A.). 

VoL 10—Space-Optics, Pp. 155 ; Vol. 20— 
Developments in Laser Technology, Pp. 184 ; 
Vol. 21—Fiber Optics—Applications; and 
Technology, Pp.- 148. 

These volumes copyrighted by the Society 
of Photo-optical Instrumentation Engineers 
(SPIE) contain the proceedings of Seminars-in- 
Depth held under the auspices of the SPIE and 
cosponsored by other closely connected 
organisations at different centres and at 
different times. They contain the latest in the* 
state of art in instrumentation and technology 
concerned with the topic of the seminar. 

The Space-Optics seminar was held on 24th 
and 25th September 1969 at Santa Barbara, 
California, cosponsored by the U.S. Air Force 
Office of Aerospace Research and ESSA National 
Environmental Satellite Center. It contains 
thirteen papers relating to earth photography 
from space, optical instrumentation and 
planetary photography. 

The seminar on Laser Technology was co-» 
sponsored by the University of Rochester 
Institute of Optics, and was held at Rochester, 
New York, on November 11-18, 1969. It con-^ 
tains ten papers relating to laser spurces, and 
nine papers on laser applications. 

The seminar in depth conducted by the Fiber 
Optics Working Group was held, in Balias, Texas',, 
on January 28-29, 1970. The fifteen papers of 
the seminar are grouped under Standards and 


specifications (5), Applications (6) and 

Materials. (4). 

To draw attention on the nature of contentsi 
and the value of these publications we quote 
the following from the introduction to Vol. 20. 
To arrange the seminars-in-depth the procedure- 
followed was : ‘'Firstly, we determined the' 
areas of prime interest in Laser Technology. 
Secondly we invited leaders in these areas to 
survey the state-of-the-art. Thirdly and 
equally importantly we allowed each of the 
invited speakers to have sufficient time to' 
develop his subject. Finally we selected the 
best of the contributed papersi to make up a 
•session of short communications which had 
relevance to the main presentations. 

Our aim in putting together a published pro¬ 
ceedings was of course, to document; the meeting 
but more importiantly, we hope that this volume 
will reflect the state-of-the-art as of late 1969 
and hence provide a bench mark in the litera¬ 
ture and a starting point for reading the 
literature from this point onwards’'. 


Annual Review of Entomology (Vol. 16). 
(Annual Reviews Inc., 4139 El Camino Way, 
Palo Alto, California 94306, U.S.A.), 1971. 
Pp. vii -f 486, Price U.S.A., $ 10.00, Foreign 
$ 10.50. 

These annual publications brought out by 
the Annual Reviews Inc., provide updated 
summaries cf the state of knowledge on the 
subject concerned, and remain important 
reference sources for active research workers 
in the particular field of study. This year’s 
volume on Entomology contains sixteen review 
articles, some of which are on topics which 
appear for the first time, while others are 
continuation of topics reviewed, earlier but 
which bring the material up-to-date and refer 
to work done within the last few years. Special 
mention may be made to the following articles 
of general interest in this volume. Arthropod 
silks by K. M. Rudall and W. Kenchington ; 
Sorptive Dustis for Pest Control by Walter 
Ebeling ; Effect of Defoliation by Forest Insects 
by H. M. Kulman ; Pesticides and Wildlife by 
O, B, Cope and Indirect Sperm Transfer by 
Soil Arthropods by F. Schaller. 

The other articles, in this volume are : Blood¬ 
sucking Behaviour of Terrestial Arthropods by 
B. Hocking; Insect', Cell and Tissue Culture 
by M. A. Brooks and T J. Kurtti ; Steroid 
Metaboblism in Insects by W. E. Poblins, J. N. 
• Kaplanis, J. A. Savoboda and M. J. Thompson ; 
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Bioluminescent Communication in Insects by 
J. L. Lloyd ; Hos(t specificity ifor Biological 
Control of Weeds by H. ZwoHer and 
P. Harris ; Bionomics of Leafhoppers by D. M. 
Delong, of Chironomids by D. R. Oliver, of 
Autogenous Mosquitoes by A. Spielman ; 
Bioecology of Collembola and Acarina by J. W* 
Butcher, R. Snider and R. J. Snider ; Regula¬ 
tion of Feeding by A, Gelperin ; and Com¬ 
parative Morphology of Insect Genitalia by 
G. C. E. Scudder. A. S. G. 


Block Polymers. Edited by S. L. Aggarwal 
(Plenum Press, 114, Fifth Avenue, New York, 
N.y. 10011), 1971, P'p. 339. Price $16.00. 

A growing field of research in polymer science 
is the preparation of polymers of controlled 
structure. Catalysts and polymerization 
methods to control the stereo and geometric 
isomerism of the monomer units have been 
major developments during the last decade. 
The syntheslis of block polymers, in which the 
sequence length of the comonomer units can 
be controlled opens out wide possibilities in 
the science and technology of polymers. 

The twenty-three papers contained in this 
volume cover primarily the proceedings of the 
symposium on block polymers held in 
September 1969 in New York City, sponsored 
by the Polymer Chemistry Division of the 
American Chemical Society. They provide 
collective information on the developments in 
the subject and should stimulate further syste¬ 
matic studies on the applications of block 
polymers* A. S. G. 


ANNOUNCEMENTS « 
Colloquium on Micropalaeontology and Strati¬ 
graphy, 8-10 October, 1971 (Sponsored by the 
Committee for the Celebration of the 75th 
Birthday of Prof. L. Rama Rao) 

The Colloquium is organised by the Com¬ 
mittee as part of the celebrations of the 75th 
birthday of Prof. L. Rama Rao. The partici¬ 
pants are drawn from the Geological Survey 
of India, Oil and Natural Gas Commission and 
all the University Departments where active 
work in the field of micropalaeontology and 
fstratigraphy is going on. 

The Colloquium will cover all groups of mi'cro- 
fossils and all eras of the geological time. It 
will take place at the Institution of Engineers 
(India), 3, Vidhana Veedhi, Bangalore-1. 

On the first day 8-10-1971 there will be 
sessions on Precambrian-Lower Palaeozoic, 


Upper Palaeozoic, Mesozoic and Tertiary (Paleo¬ 
gene). On the second day 9-10-1971 there 
will be morning sessions on Tertiary (Neogene), 
and Quaternary, These will be followed in 
the afternoon by Review Session and Plenary 
Session. 

On 10-10-1971 there will be an excursion to 
Precambrian fossil localities—G. R. Halli and 
Dodguni (Chitraldurg Schist Belt). 

Seminar on ^‘Scientific, Technological and. Legal 
Aspects of the Indian Continental Shelf* 

The Indian Geophysical Union and the Indian 
National Committee of Oceanic Research, ate 
jointly sponsoring a Seminar on ^'Scientitle, 
Technological and Legal Aspects of the Indian 
Continental Shelf" at Panjim (Goa) from lltii 
to 13th November 1971. 

There will be four technical sessions : 
(i) Geological, Geophysical and Economic 
Aspects; (ii) Living Resources ; (in) Physical 
and Chemical Features ; (iv) Legal Aspects. 

Participants are requested tb contact the 
Secretary, Indian Geophysical Union, Hydera¬ 
bad-7, for further information. 

Award of Research Degrees 

Osmania University, Hyderabad, has awarded 
the Ph.D. degree in Physics to Shri K. Satya- 
narayana Murthy. 

The M.S. University of Baroda has awarded 
the Ph.D. degree in Zoology to Shri K. C. George. 

Sri Venkateswara University, Tirupati, has 
awarded the Ph.D. degree in Zoology to 
Shri A. Subbarami Reddy. 


Books Received 

Specific Heat — Non-Metallic Liquids atid 
Gases. (Vol. 6). By Y. S. Touloukian, T. 
Makita (Plenum Pub. Corpn., New York 
10011), 1970. Pp. xviii-l-312. Price $ 40.00. 

Thermal Radiative Properties—Metallic Efie- 
merits and Alloys. (Vol. 7). By Y. S. Tonlou- 
kian, D. P. Dewitt (Plenum Pub. Corpora-* 
tion. New York 10011), 1970. Pp. XL^eix •+ 
1539. Price $ 100.00. 

Higher Cortical Functions in Man, By A. H. 
Luria (Plenum Pub. Corporation, New York 
lOQll, N.Y.), 1970. Pp. xvi + 513. lE^ricm 

$ 17.50. 

Organic Semiconductors and Biopolymers, JBy 
L. I. Boguslavskii, A. V. Vannikov (Plentim 
Pub. Corpn., New York), 1970. Pp. xii-f- 221. 
Price $ 18.50. 

Origin and Mechanisms of Hallucinations, EcUt^ 
by Wolfram Keup (Plenum Pub. Corpn., New 
York 10011), 1971. Pp. xxi + 479. Price $ 18.50. 
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AGRICULTURE, SCIENCE AND HUMANITY* 

Dr. B. P. Pal 

Director-General, Indian Council of Agricultural Research, New Delhi 


r am deeply conscious of the high 
honour which has been bestowed 
upon me by the Trustees of the Raman 
Research Institute in their invitation to 
me to deliver the Gandhi Memorial 
Lecture. I still do not feel that I am 
worthy of the task which has been 
assigned to me. But I have accepted in 
all humility because I felt that by doing 
so I could render my personal homage to 
the greatest scientist India has produced, 
Professor Sir C. V. Raman. My talk is in 
three parts; in the first I will discuss 
agriculture and food, in the second I will 
refer briefly to the role of science, and 
finally,, in the third section I will consider 
some problems of humanity and how 
science and education can help in solving 
them. 

Agricui.ture and Food 

Green chlorophyll came before red 
blood ; plants preceded animals on this 
earth of ours and the green leaf governs 
the economy of nature. The early history 
of man is shrouded in the mists of time. 
But the evolutionary record clearly 
delineates man’s kinship with the animal 
world and there is no reason to doubt 
that man and the great apes evolved 
from a common stock. Henry Bailey 
Stevens has speculated that man’s 
ancestors, like the great apes, lived in 
the trees and subsisted on a diet of fruits, 
nuts and tender leaves. But when pre¬ 
historic man descended to the ground he 
had to become a hunter to gain his daily 
food. 


* Gandhi Metnoria) I.e.;tare delivered at the Raman 
Research Institute, Bangalore, on October 2, 1971. 


There was a very long period of time 
before man by a slow process of domesti¬ 
cation of plants and animals laid the 
foundations of a settled agriculture, so 
essential for the development of civiliza¬ 
tion. But the early history of agri¬ 
culture, like that of man himself, is 
a matter of conjecture. Archaeologists, 
anthropologists and others have studied 
the remains that are found at the ancient 
sites uncovered by excavations and pro¬ 
pounded theories as to what must have 
been the conditions of human life in 
those bygone eras. Even about that well- 
loved flower, the rose, Walter de la Mare 
has said : 

‘Oh ! no man knows 

Through what wild centuries 
Roves back the rose.’ 

In the case of most of our crop plants 
too, ho one knows when they were first 
cultivated; ciuite often even the im¬ 
mediate ancestors of these types have 
disappeared, leaving scope for the 
writing of many doctoral theses on their 
supposed origins. 

It is truly astonishing that early man 
was able to do such a remarkable job of 
plant improvement. As Edgar Anderson 
has pointed out, modern man, in the 5,000 
years of recorded history, has not been 
able to add a single major crop to his list 
of domesticates! Thus in the New 
World, maize, sunflower, cucurbits includ¬ 
ing the gourd, two species of tobacco, 
three species of Phaseolus, the groundnut, 
the amaranth and the quinoa had already 
become cultivated plants before the 
dawn of recorded history. Similarly, in 
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the Old World, wheat, rice and a great 
many other economic plants including 
fruits and vegetables had been developed. 

It appears that, in the beginning, the 
tendency was to make multiple uses of 
plants rather than cultivate them for a 
sihgle purpose as is often the case in 
our modern massproduction agriculture. 

Thanks to the outstanding contri¬ 
butions of that great Russian botanist, 
N.s.I. Wavilov, the importance of collect¬ 
ing;, and preserving ’ as wide a range of 
geriripasm as possible of economic plants 
and .^heir . wild allies has come to be 
recognized. Vavilov’s life work also 
indicated" that there were some areas in 
the .world in which as a result of favour¬ 
able ’conditions, species and varieties of 
cefctain. economic' plants were found in 
unusviaily amazing abundance. These he 
reg®?dect^ as centres of origin of our culti¬ 
vated:; plants. ' There has been some 
'tendency recently to question 'whether 
these':'were really' the centres of origin 
or ,rath«:'the centre's of survival of geneti¬ 
cally bimportant Variations. But which¬ 
ever! hriew‘is taken, there is no doubt that 
thesaa-natiural 'gene pools are very im- 
porteait:for : the immediate and future 
worbs,ofT the’'.plant breeders, and every¬ 
thing possibie 'latist' be done to collect 
and conserve them before valuable genes 
are lost for ever. 

A^PVery .one'knows, human beings as 
well as ariiriials - require food in order to 
live... ; While plants because of their 
possession of chlorophyll can, utilizing the 
energy of sunlight, create their own food, 
all animals and man either live on plants 
or bn animals which again, in their turn, 
live ,.on plants. . To be in good health 
the human body requires to be in a state 
of CiflSciency, i.e., not in mere passive 
existehGe..,but with the capability to 
resist disease.and to meet other calls 


upon its energy. Food is a primary 
necessity and as the Japanese sayisngi 
points out; ■ 

‘Even Fuji is without beauty to one. 
hungry and cold.’ 

Mahatma Gandhi referred to the same 
fact in the following unforgettable 
words: “I may as well place before the.' 
dog over there the message of God as 
before those hungry millions who have 

no lustre in their eyes.how am I to 

talk of God to the millions who have to 
go without two meals a day ? To them 
God can only appear as bread and 
butter.” In another significant sentence, 
on another occasion, he said: “To a; 
people famishing and idle, the only- 
acceptable form in which God can dare 
appear is work and promise of food as 
wages.” ’ . 

One of the great problems of the 
present world is that of food supply for 
the population of the world which is 
increasing at a terrifying pace. While 
the developed countries are largely 
characterised by large farms and adequate 
resources with which they are able- to 
produce enough food of the different 
kinds required, in the densely-peopled 
under-developed countries, . there is a 
continuous struggle to find the means of 
subsistence for huge populations. In 
most parts of tropical and sub-tropical 
Asia the average farmer has a small 
holding, usually about two hectares, and 
from this little piece of land without 
any other resources he has to maintair 
a family of 8 or 9 or even more persons 
Unless we can find the means of feedini 
the millions of human beings who alreadj 
mhabit this earth, talk of other things 
becomes almost meaningless. Thougl 
one recognizes that man does not subsisi 
by bread alone, yet unless the bread is 
there be cminot exigt to partake of - th< 
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finer things of life. It is one of the tragic 
paradoxes of our time that while in some 
coimtries there is so much surplus agri¬ 
cultural production that 'food or other 
useful materials are burnt or , thrown 
away to maintain a high level of prices, 
or fanners are subsidised not to produce 
more agricultural products; in large parts 
of the world there is the most grimly 
severe under-nutrition and malnutrition. 
In spite of the fact that man is heir to 
so many centmies of civilization and so 
many great religions have preached the 
brotherhood of man and other qualities, 
yet those who have the opulence permit 
the unfortunate people of the poorer 
countries to starve. While there is 
money and extraordinary scientific 
resources to permit space explorations, 
such resources and such intensive scienti¬ 
fic endeavours have not been avail¬ 
able to remove the misery of the world. 

-Agriculture therefore has, as never 
before, a role of the utmost significance 
for the welfare of humanity. In the past, 
in many countries like ours, it occupied 
a-lowly place in the scheme of things. 
Even among the sciences, agricultural 
scjence was considered to be a plebeian 
soj:it of science. Its votaries were not asi 
well paid as the others and suffered from 
various (disadvantages. Fortunately, in 
very recent years, some changes for the 
have taken place. In this country 
tfi^eif-hias been some re-organization of 
a^cu^turah ^research and education, and 
already this • has yielded results which 
have enabled us foir the present to ward 
offfflt^hev, -threat of famine and given us 
the confidence to face the future. 

,We mjist, however, take serious note of 
tha,„,4act - that even with the best of 
effogrti§;,ijaf,tep a,- while there will not be 
sulfi^ent ^oedfunless. the-rate of popula¬ 
tion increase is greatly slowed down^ 
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especially in the developing countries 
where the problem is most acute, 
urge to reproduce is one of the funda¬ 
mental characteristics of all living mattei? 
and in some forms of life the rate pf 
multiplication is fantastic. According'to 
Dr, S. Pradhan “It has been calculated 
that the progeny of a single moth can 
cover the entire dry surface of the earth 
to a depth of 80 feet within a period of 
one year in case all the progeny is allow¬ 
ed to live their normal life. This 
calculation is on the assumption that 
moth lays just 200 eggs and completes" 
the life-history in one month. Both these 
assumptions are quite normal for a large 
number of insect species while there'are 
species of insect in which thousands of^ 
eggs are laid per female”. Compared to 
this, the reproductive capacity of the? 
human race is quite modest but human 
beings require much more food per indi¬ 
vidual and they also have other require^^ 
ments. Already in many countries wer 
have reached or even somewhat exceeded 
the safe limits for bringing land under* 
the plough. If We encroach further upon 
our precious forests and pasture landa^ 
this may lead to dolorous results, cbangt-^* 
ing even the climate of the coimtry for 
the worse. 

The developing countries hav4' 
handicaps to overcome. The soil ill 
of them is highly eroded and eXhailstSff 
in its content of major nutrients duie 0 
centuries of exploitation. There 
many other problems also. But theliS is 
algo tren^dous potentiali^i Iri* ■’h 
masterly summary. Dr. M. S. Sw^ittl-** 
nathan, in a paper prepared lor a' 
ference dealing with the role # Bficfbar’ 
techniques in agricultural 'research’’*^* 
developing countries r^era - W “iiflaM' 
unusual possibilities- e3ip!^!6l^ 

which a®e in gight- These 
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opened up entirely new vistas for increas¬ 
ing ■ the productivity of irrigated agricul¬ 
ture in the tropics and sub-tropics, which 
are endowed with abundant sunlight 
throughout the year, through the deve¬ 
lopments of scientific multiple—and relay 
-f-cropping systems. Then through the 
introduction of genetic factors for photo- 
and thermo-insensitivity most crop 
plants can be made to flower and fruit 
within a specific period thereby eliminat¬ 
ing or reducing their dependence on 
seasons and making the introduction of 
the concept of ‘'productivity per day'’ 
possible. Further, considerable advances 
. in water technology and water harvest¬ 
ing procedures have taken place with the 
result that the productivity per unit of 
water can be considerably enhanced and 
dry land farming made more remunera¬ 
tive. Again, developments in fertilizer 
t^hnoiogy and pest control procedures! 
coupled with the concept of appropriate 
plant types or architecture have changed 
rhahy old notions on the genetic ceilings 
to yield.' This in turn has opened up 
new prospects for re-structuring cropping 
^sterns so as to maximise the income 
,Som small holdings. .Then again, advances 
in post-harvest technology have made 
income from agriculture (including 
horticulture and animal husbandry) more 
secure and stable. Finally, and most im- 
v'pjortantly,. experience from developing 
countries which have introduced a 
^ ’^synergistic package of new practices in 
,areas where agriculture had remained 
stagnant for a long time, has clearly 
revealed that the new technology can 
. serve as a catalyst bringing about rapid 
Change in the outlook of the farming 
' community, ~ provided the technology 
"for making a substantial 
,„,j^jjmij).^in yield and income. All this fills 
,.^s. .yrith hope, but as that great wheat 
.^reedcr and humanist, Dr. Norman 
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Borlaug has warned, “there is no time to 
relax”. 

A modern society requires that there 
should be, besides food, roads, railways, 
air-fields, industrial complexes and the 
like; there also has to be provision for 
schools, hospitals and other necessary 
amenities. But if we plan with sagacity, 
using science both to increase the producti¬ 
vity of agriculture and to slow down the 
birthrate of the human race, the prob¬ 
lems of food supply and raw materials 
for trade and industry can be assured. 

The Role of Science 

Science is essentially a quest for truth. 
Modern science has developed to such a 
great extent, and at such a tremendous- 
pace during the past few decades, that 
its results permeate every segment of our 
lives. For instance, the great advances 
in locomotion and transport have made 
the world much smaller, bringing the 
peoples of various countries closer toge¬ 
ther. The power of electricity can now 
be used in so many wonderful ways. But 
one could go on listing the great achieve¬ 
ments of science and one would end up 
with a most imposing statement which 
could cover several hundred pages. 
According to the old Greek legend, Pro¬ 
metheus stole fire from heaven and 
brought it down to earth for the benefit 
of mankind, for which he was punished 
in a terrible way by Zeus. Science, like 
a modern Prometheus, has brought 
hundreds of things, within the reach of 
man, helping many to live a life more 
complete with amenities* and comforts 
than was possible before. Above all it 
has made it possible for leisure to be 
given to men. As long as man was drag¬ 
ged down by the drudgery of eking out' 
his daily existence without the help of 
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scientific tools, he had little time for any¬ 
thing else and leisure is necessary for 
man to think and to concern himself with 
the higher things of life. But even today 
there are millions of our fellow beings 
who do not have leisure. In fact, as 
pointed out by Bertrand Russell, “the 
idea that the poor should have leisure 
has always been shocking to the rich” ! 
We have to see, with so much deve-' 
lopment in science, that all human beings 
have the requisite amount of leisure. 
One does not, of course, advocate all 
leisure and no work: lives which are 
devoted only to pursuits of pleasure and 
■ not balanced by the required quantum of 
work would not be really lives of con¬ 
tentment and fulfilment. 

I have referred just now to the need 
for men to have work to do, in addition 
to leisure. In fact those who have tried 
to analyse that intangible and elusive 
state of mind called happiness, have, 
usually come to the conclusion that work 
which one likes is a necessary ingredient 
for achieving it. It may not be possible 
for all persons to have the type of work 
they would most like, but undoubtedly 
there must be provision for everyone to 
have employment which will enable him 
to earn the necessary income to buy the 
daily requirements of himself and his 
family. The problem of unemployment 
already looms before us menacingly; in 
the future it may acquire even larger 
proportions. It, therefore, behoves us to 
use all our knowledge and our scientific 
capability to take steps to deal with this 
problem and provide employment to the 
millions of our fellow men before the 
problem gets out of hand. 

In this country between 70 and 80% 
of the population lives directly or in¬ 
directly by agriculture. It appears that, 
unlike what has happened in many 


advanced countries where the farming 
community has dwindled to a very low 
figure, in India this is not likely to 
happen on a large-scale in the next 
couple of decades at any rate. The prob¬ 
lem therefore is one of finding employ¬ 
ment especially for the members of the 
farming families. It would be tragic if 
there is a large-scale exodus from the 
countryside to the cities which are already 
over-crowded. The remedy seems to lie 
in. a phased but rapid development of 
agro-industries, especially the small and 
medium ones, in the rural areas, taking 
care of course to see that problems of 
pollution, etc., are foreseen and avoided, 
and that the natural tranquillity and, 
beauty of the countryside is preserved as 
much as possible. It is only industry 
which can give employment to very 
large numbers of people but it is not 
necessary that all industry must be 
located in the big cities. With the 
experience which is now available, and 
keeping in mind the agricultural trans¬ 
formation which has begun to take place, 
there seems to be a great opportunity for 
setting up a number of agro-industries 
specially selected for the needs of the 
various regions. 

While I have referred so far to the 
many benefits resulting from science, 
there are also many undesirable effects 
from the wrong use of science. Every¬ 
one is now aware of the large-scale pollu¬ 
tion of the atmosphere and the waters of 
our rivers and lakes which has come as 
the result of large-scale industrial enter¬ 
prises, the increasing use of deadly 
chemicals as pesticides, etc. In everyday 
life also, one is made aware of how 
painful the devices which science has 
given us can be. For instance we are 
subjected to so much noise—trains hurtle 
past, jet planes screech in the .sky and 
transistor radios and loudspeakers violate 
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the ether everywhere. Some people even 
seem to think that prayets^ cannot reach 
God unless they are rendet^ed with the 
use of loudspeakers at full volume. 

But if properly used, science is an in¬ 
valuable tool not only for helping us to 
(achieve greater agricultural^ production 
but also to help us to do our work with 
the minimum of drudgery ; it can also 
give us many ways in which life can be 
made richer, fuller, more rewarding. 

The Problems of Humanity 

This earth of ours, at her fairest, isj 
beautiful, wonderful. Witness the 
serenity of the deep cobalt blue firma¬ 
ment on a fine day. And the shapes and 
forms of the everchanging clouds— 
dazzling white cumulus clouds piled high, 
one upon another, or the fleecy, softly 
moving, cirrus types. What wonderful 
colours are displayed in a sunset: here, 
rose and amethyst melt into gold and 
orange, while there, mauve and lilac tints 
change and transform themselves into yet 
other indescribable hues, and the deep 
blue of the upper heaven softens into 
caerulean and lemon as it approaches the 
horizon. 

Or, behold the spiritually uplifting 
world of the Himalayas ; mountain range 
succeeds mountain range until the eter¬ 
nally snowclad sentinels of the north of 
our land are reached. Who has not felt 
elevated, far above the affairs of the 
mundane world, in this realm of snow¬ 
capped peaks, fair valleys and forests of 
whispering pines and deodars? Then 
there ,!is the wonder of flowers whose 
colours held such a deep fascination for 
Professor Raman; the wonder of birds 
and butterflies, of rainbows, of palm- 
fringed golden beaches and starlit nights. 
And man himself has sometimes built 
marvellous temples and churches and 


mnsques tapering into the sky as though 
trying to reach the realm of God, while 
in their interiors men and women have 
assembled to renew their faith. And 
finally, there is the miracle of human love. 

But there is the other side of life. 
Nature can be terrible in some of her' 
moods. There can be volcanic eruptions, 
earthquakes, floods, typhoons and 
cyclones, bringing death and des¬ 
truction in their wake. We also know 
the term, “Nature red in tooth and claw”. 
Animals and birds prey upon each other 
and when we look closely we find a ter¬ 
rific struggle going on everywhere. Man 
himself after so many centuries of so- 
called civilization is still engaged in 
bloody conflicts. Even after several 
world wars to eliminate war, there yet 
isi no lasting peace. And in recent times, 
especially after World War II, so many 
destructive currents have been let loose. 
There appears to be a crisis of character. 
The traditional values are fast changing 
and one does not feel that man is mak¬ 
ing progress in all directions. 

In music when man had reached such 
peaks as Beethoven’s Ninth Symphony, 
why should now a stage have been 
reached when it could be said by some 
one that modern music covers a 
“multitude of dins”? Or, when visual 
art had flowered so magnificently ih the 
work of the Old Masters and in the light- 
filled canvases of the impressionists, why, 
again, should it have to come to a level 
where a cynic could comment: “the most 
consoling thing about modern art is that 
things can’t be quite as bad as they are 
painted”. When many centuries ago, the 
unknown sculptor of the time could 
create, in the brooding darkness of the 
Elephanta caves, the timeless awe-inspir¬ 
ing image of Shiva, and when, at a some¬ 
what later period, Michelangelo could 
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carve the hauntingly beautiful Pietai why 
have we come down in modern sculpture 
to twisted pieces of wood and metal, 
shapeless or grotesque masses of stone 
which sometimes are referred to, not by 
titles, but just by numbers ? One recog¬ 
nizes, of course, that there are excep¬ 
tions to what seems to be the general 
rule of decline, and dedicated, talented 
individuals exist. 

As mentioned in an earlier paragraph 
there is a great deal of unrest in the 
world. An Indian newspaper recently 
quoted Pope Paul as complaining that the 
day’s news consisted of “lonflicts, wars, 
revolutions, upheavals, threatening 
tensions, power struggles and ideologi¬ 
cal struggles". It appears that generally 
there has been a great deal of disillusion¬ 
ment. When young, children are told of 
the wrong things which have been done 
in the past and they are led to believe 
mankind is now wiser and that there 
will be a better life for ever;^body. 
But when they grow up they find that 
the ideals which had been put before 
them are not being practised by the 
world at large. In the teaching in schools 
and colleges old beliefs, old conventions 
and time-honoured ways of living have 
been destroyed but nothing worth-while 
has been given to replace them. Science 
has dealt a great blow to religion by 
showing that some of the postulates- 
which have been handed down are un¬ 
tenable in,the light of modern knowledge. 
And religions which have become 
encrusted with dogma and rituals have 
not reconciled themselves to the findings 
of science or made sufficient endeavour 
to prove their usefulness in modern life. 
From a comparative study, Trevor Ling 
comes to the conclusion that the great 
religions as they exist now are merely 
vestiges of what were once civilizations. 
They now consist of theological, ritual 


and possibly ethical elements only. He 
argues that each of the great religions 
was at one time ‘'the expression of aweyir 
Vision’ of how human life needed to -he 
organized in. order to achieve, a true 
spiritual orientation given a new qnxprg- 
ing situation”. He further says “Histori¬ 
cal changes demand blue-prints for new 
civilizations, from time to time. For¬ 
tunate is the age in which prophets arise 
who can provide the vision that it needed”. 
There is much in what he says and we 
are sorely in need of a new vision.- 

How do we ensure the right use of 
science ? As we have seen, science, can 
give us many many things. But the 
pursuit of science should not be a dry 
academic or purely utilitarian undertak¬ 
ing. It should not lead to the state 
where someone had to declare: 

“On the shore of intellect 
I forgot how to fly.’* 

Every discovery, according to David 
Sarneff “reveals more clearly the 
divine design of nature, remarkable 
harmony in all things, from the infinite¬ 
simal to the infinite. Physical processes 
and laws imply a Supreme Intellect”. 
How can we plan science teaching so 
that the student develops not only a 
mastery of the physical laws of nature 
but also a respect for and some under¬ 
standing of the divine design in nature 
to which David Sarneff refers ? How can 
we build up a race of people who, in the 
words of Tagore, would pray: “make my 
life simple and straight, like a flute of 
reed for thee to fill with music”? 

In the earlier part of my address I have 
referred to the recent advances in agri¬ 
culture and the hope and confidence 
which they have aroused that mankind 
can feed itself and also maintain -a 
certain balance of nature if we think 
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ahead and take the right decisions, 
including the laying down of a progressive 
economic policy. I have further indicated 
very briefly and in the most sketchy 
terms, the role that science can play in 
augmenting our resources of food and 
materials, in flnding how to restrain the 
growth of populations to manageable 
proportions and how science can give us 
the blessing of leisure in which to enjoy 
the fruits of progress. But I have also 
pointed out how in spite of astonishing 
discoveries in many fields—man has been 
able to walk on the moon four times dur¬ 
ing the very recent past—the greater 
part of humanity still suffers from lack 
of food, lack of clothing, lack of housing, 
lack of education and lack of medical 
facilities. Above all it seems to suffer 
from a diminution of the human spirit 
so that the spirit of contentment seems 
to be something that is vanishing more- 
and more. What is it that we can do ? 

One of the great problems in build¬ 
ing up and raising humanity to new 
heights is that while from time to time 
great leaders and great seers have 
arisen, there is no genetic mechanism for 
handing over their achievement to 
.those human beings who follow them. 
Science has shown quite conclusively 
that normally acquired characteristics 
are not inherited. The experience of a 
life-time can thus be lost. There is a 
saying in an Eastern country that 
“experience is a comb which nature gives 
to man after he is bald.’’ The problem 
is how to try and preserve the experience 
and the visions of a higher life which 
have been perceived by prophetic men. 
Another great problem is how to utilize 
the wonders of science so that they are 
applied for the uplift of man and not 
merely for material things. How can we 
prevent science being misused to spread 
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death and destruction and pollution of 
the environment ? 

The answer to both of these seems to 
lie in the creation of a system of educa¬ 
tion which would, first of all, try to 
create conditions under which latent 
talent would be nurtured and developed. 
We do have some talent search schemes 
for science, etc., but they tap a pitifully 
small section of our vast population. 
Studies conducted a few years ago, by a 
world authority on the subject, indicated 
that intelligence and the capacity to 
produce geniuses is not the monopoly of 
any one human race. But the well-being 
of a nation can well depend on the steps 
which it takes to discover those indi¬ 
viduals who are gifted by nature but 
require the environment to bring out! 
their special qualities. To take an 
example, India has done well in the 
world of sports in certain games like 
tennis and cricket. But what is the pro¬ 
portion of school children in our country 
who get a chance to handle tennis 
rackets or cricket bats and balls, leave- 
alone receiving coaching from specialists ? 
There must be many talented children 
who never receive the opportunity to 
show what they are capable of. The same 
applies to science and to other sectors. 
In a country like ours, there is tre¬ 
mendous scope for identifying at an early 
age and educating those who could con¬ 
tribute in a substantial way to the future 
prosperity of the country. , The second 
and most important objective of the 
system of education must be to teach 
science in such a way that those who 
practise it are conscious of the beneficial 
directions in which they should try to 

advance, and the harmful directions 

which should at all costs be avoided. In 
fact, such a system of education is. 
needed not only for the scientists 

but for all others who are likely to 
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be concerned with, the use of the pro¬ 
ducts of science whether it is for industry 
or for building up national defence 
systems, etc. While we cannot do with¬ 
out science we can certainly try to see 
that education is re-structured to create 
a society in which the higher values of 
life will prevail. 

This is a difficult task but not an im¬ 
possible one because as Maurice Fryd- 
man has said, ''The great achievements of 
mankind can be always traced to some 
great and simple intuition, some over¬ 
whelming inspiration, taking hold of one 
man’s heart and mind till it becomes for 
him the most important thing in the 
world”. Even a few devoted persons can 
in due course of time spread their message 
in such a way that the bread of life will 
be leavened. 

How do we start doing this ? How do 
we make a blue-print for a new educa¬ 
tional system based on science ? It seems 
to me that there is no alternative to 
assigning this task to a small group of 
very carefully selected individuals, not 
those who have hobby horses from which 
they refuse to dismount but those who 
are knowledgeable who are filled with 
dedication to the cause of education and 
who are willing to give and receive in 
discussion. A large conference, in which 
in trying to reach agreed conclusions all 
is lost in the mediocrity of averages, will 
not serve the purpose. And once a really 
gifted group of individuals can lay down 
the guidelines, these should be consi¬ 
dered at the highest level of government 


and implemented with utmost vigour and 
speed. 

If we can do this and develop a race 
of mankind which will utilize the fruits 
of science while suppressing to the maxi¬ 
mum extent possible the animal traits 
which, we have inherited from our animal 
ancestry there may yet be hope for Homo . 
sapiens. Nature’s gifts to the developing 
countries are natural resources, the most ' 
important among them being the human 
resources. At present human energy 
often lies idle and under-developed. To 
activate and develop resources in the 
developing countries the need of proper 
education in all aspects of development 
is of utmost importance. 

I 

Finally, we should ponder upon what 
is our purpose in life on this earth of 
ours. Is it only to hunt for food, to 
reproduce the species, and to sleep ? If 
that were so, man would be no higher 
in the scheme of things than animals, 
which also do the same things, sometimes 
with more grace than we. But if we con¬ 
sciously strive to use science and educa¬ 
tion to achieve life which is more imbued 
with, the qualities of kindness and mercy, 
with vision, wisdom and energy, with 
more of truly hum.an feeling and awe of 
the grand design of nature, we would be 
carrying out to seme extent the high ideals 
laid before us by the Mahatma. We 
would also, by using science properly, 
pay our tribute to that great scientific 
spirit whose name the Institute where 
we are meeting bears. 
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EXCHANGE CAPACITY OF AMMONIUM PHO_SPHOMOLYBDATE FOR CAESIUM 

BY BATCH TECHNIQUE ♦ 

T. M. KRISHNAMOORTHY, G. R DOSHI and V. N. SASTRY 
Health Physics Division^ Bhabha Atomic Research Centre^ Bombay-85 


Introduction 

E fforts have increased within the past 
few years to search for collecting agentsi 
for the low concentration levels of radio¬ 
caesium from sea-water. ,Several reagents 
usled for the precipitation of potassium have 
been Used for concentrating caesium. Among 
them V are the well-known sodium cobalti-. 
nitritei-3, ammonium phosphomolybdate^'®, and 
tetraphenyl boron^-s. The ferrocyanides of 
cobalt,' copper, zirconium, iron, nickel^"!^ and 
cobalticyanides of cobalti^, zinc and cadmium^^ 
are also effective scavengers for caesium. It 
will be useful to have a collecting agent which 
will have less contamination capacity for for 
a direct determination of radiocaesium by gamma 
spectrometry. Ammonium phosphomolyb- 
date (AMP) in acid solutions (pH-'l) carriesi 
caesium quantitatively and collects only very 
small quantities of potassium. The aim of the 
present investigation is to study the carrying 
capacity of preformed microcrystalline ammo¬ 
nium phosphomolybdate in single step for 
caesium at variousi stable caesium carrier levels 
and the effect of chemically very similar NH 4 ‘^ 
ion on caesium recovery. 

Experimental 

Sets of three 1 litre sea-water samples were 
acidified to pH 1 with 20 ml of cone. 
and spiked with known amount of Cs-137 
activity [16,000 dpm]. In order to find the 
minimum amount of AMP needed to carry 
caesium quantitatively, varying amounts 
[25-400 mg/1] of preformed microcrystalline 
AMP [BDH. L.R.] were added to these one 
litre sea-water samples, stirred and allowed 
to settle overnight. The precipitate was 
filtered through millipore filter-paper ( 0*22 iu- 
size) and the filter-paper was transferred into 
the counting vial. The precipitates were 
dissolved in minimum quantities of ammonia, 
the heights were adjusted to the same as that 
of the standard and counted in 3" X 3" well 
type Nal (Tl) crystal coupled to a 512 channel 


•Contribution to BARC/JAEA Research Agreement 
No. 166/R6/CF, 


Nuclear Data Analyser. The results are shown 
in Table 1. AMP amount needed per litre 


Table I 

Optimum amount of AMP to carry Cs-137 
from 1 litre sea-water 



Amount of 

Cs-137 

Standard 

No. 

AMP added 

recovered 

deviation 


mg' 

% 

% 

1 

25 

66-7 

2-4 

2 

50 

77-7 

6»4 

3 

100 

96-0 

4-2 

4 

200 

96»6 

4*1 

6 

400 

95-7 

2-3 

Of sea-water was fixed 

from these 

experiments 

and tests 

were carried 

out with 

50 litres of 

sea-water 

and 200 mg AMP/litre. 

Results are 

given in 

Table II. 




Table II.. 


Recovery 

of Cs-137 from 5'0 litres sea-water 


Cs-137 activity (cpm) 

Recovery 


Added 

Recovered 

% 

1 

4129 

4025 

97-5 

2 

4129 

4032 

97-7 


Tabt.k hi 


Effect of ion 

on the recovery of 

Cs-137 from 1 

litre sea-water 


Cone, of 

Cs -137 

Standard 

No. 

NH 4 + 

recovered 

deviauon 


g/i 

% 

% 

1 

0*17 

99-2 

1-0 

2 

0-33 

98-0 

1-4 

3 

1-00 

79-4 

2- V 

4 

2-00 

56-0 

3*6 

5 

3-00 

40-1 

2-0 

6 

5-00 

31-0 

2-0 


The effect of ammonium ion on the recovery 
of Cs-137 from sea-water was examined 
(Table III). 1 litre of filtered sea-water 
slamples were acidified to pH 1 with 20 ml of 
cone. HNO 3 and spiked with known amount 
of Cs-137 activity. Varying amounts of ammo¬ 
nium chloride wer^ added and the carrying 
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capacity for Cs-137 on 200 mg AMP was 
studied. 


Table IV 

Effect of caesium carrier on Cs--137 recovery 
from 1 litre sea-water 


No. 

Cs carrier 
added 
mg 

Cs-137 

recovery 

% 

Standard 

deviation 

% 

1 

Nil 

96-6 

4-1 

2 

0-02 

95*6 

3-9 

3 

0-05 

99*8 

1-0 

4 

0-10 

99-0 

1-0 

6 

0-20 

96*8 

2-7 

6 

0-50 

99-8 

1-0 

7 

6*0 

99-7 

1-0 

8 

10*0 

100-0 

1*0 

9 

20-0 

76-0 

3-0 

10 

30-0 

64-5 

1-2 

11 

40*0 

42-1 

1-9 

12 

61-0 

30-0 

1-0 


In order to study tihe amount of natural 
caesium that can he picked up. per unit weight 
of AMP, experiments were conducted with 
varying concentrations of natural caesium 
(along with Cs-.137) in one littre of acidified 
sea-water samples. 200 mg AMP was used to- 
carry caesium. Results, are shown in Table IV. 

Discussion 

It is seen from Table I that AMP quantities 
greater than 100 mg are sufficient to carry 
Cs-137 quantitatively from 1 litre of sea¬ 
water. Rocco and Broecker^‘ have concluded 
from their preliminary studies) that 250 mg 
AMP per litre is sufficient to carry 90% of 
Cs-137 added. Further they state that it is 
not necessary to employ six times larger 
amounts of AMP per litre used by Miyakei 
et aU^. For their field investigations, Rocco 
and Broecker have used 160 mg AMP/litre and 
caesium recovery averages to 55% even after 
the large number of steps used. Folsom^- and 
co-workers have used 400 mg AMP per litre 
and they recommend that this quantity is 
needed for quantitative recovery of C)s-137 
from sea-water. However, the present results 
indicate that no loss of caesium occurs even 
at AMP levels as low as 100 mg per litre. In 
the absence of practical problems, the safer 
limit of 200 mg AMP per litre can be employed 
even for large volumes of qea-water. The 
removal efficiency is confirmed by the results 
shown in Table II. The level of 200 mg AMP 
per litre yields 98*3 it 2-3% for the recovery 
of Cs-137 in presence of natural caesium, 
which correspond? to a value p| > IQ*"^ 


compared to the value of 5 X 10^ reported by 
Folsom and Sree Kumaran^-. 

Dr. Bowen in a personal communication 
states “when Cs-137 was .collected on AMP after 
ferric hydroxide precipitation (with ammonia), 
the mean Cs-137 found was not changed but 
the variance about the mean (batches of eight 
replicate samples) was about 3 times higher 
than when collected on AMP before the 
(hydroxide precipitation”. It is seen from 
Table III that ammonium ion concentrations 
upto 0 • 33 g/litre do not have recognizable 
inhibiting effect on the recovery of Cs-137. 
Increased amounts of ammonium ion compete 
with caesium exchange on AMP. Yamagata 
and Yamagatai<> have also studied this effect 
in 100 ml of artificially prepared salt solutions 
to simulate the composition of food, urine or 
biological tissues. Their conclusions based 
on in situ precipitations of AMP are quite 
similar with ours. The fact that the qu|ntities 
of ammonium ion less than or equal to 1 g 
per litre do not inhibit Cs-137 recovery in 
their studies, is mainly due to six times larger 
amounts of AMP and in situ precipitation em¬ 
ployed by them. It is interesting to note that 
in OT concentration, the value of 

6,000 obtained by Smit^T using column tech-i 
nique agrees well with the value of 7,000 
obtained in the present work at the same con¬ 
centration. 

TIhe carrier caesium up.to 10 mg does not 
affect the recovery of Cs-137 from 1 litre sea¬ 
water (Table IV). Hence, from tracer con¬ 
centrations upto 10 mg of caesium can be 
quantitatively removed on AMP from acid 
solutions. The maximum amount of caesium 
that is held on 200 mg AMP is about! 18 mg, 
thus the ion exchange capacity of AMP by 
these batch studies works out to be 0-7 meq 
Cs)/g, (Cf Table IV) which is about 45% of the 
exchangeable NH,''' (T57 meq/g)^^. 

The major conclusions of the present work 
are: ' 

(1) 100 mg AMP is sufficient to carry Cs- 
137 quantitatively from 1 litre of sea¬ 
water. 

(2) With 200 mg AMP, 10 mg caesium can 
be quantitatively carried from 1 litre 
of sea-water, and 

(3) NH concentrations higher than 0*33 g/1 
interfere with the 'carrying of Cs-137 

! when 200 mg AMP U 
sea-water. 
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OBSERVATIONS ON THE CYTOLOGY OF THE MADRAS MINT 
E. K. JANAKI AMMAL 

Centre for Advanced Studies in Botany, University of Madras 

AND 

T. V. SREENIVASAN 

Sugarcane Breeding Institute, Coimhatore-^l 


^HE term mint, often applied to various 

species of Lahiatae, is most frequently used 
to designate plants of the genus Mentha in 
which are mcluded about 30 species of peren¬ 
nial herbs which are natives of the North. 
Temperate Zone. Mints hybridize freely in 
nature, giving rise to integrating forms which, 
make the limitations of certain species difficult. 
They have been in cultivation from ancienh 
times for their aromatic oils which are used in 
culinary preparations, in medicine and 
perfumery. 

Cytologically the genus Mentha falls into 
two well-defined groups. The Pennyroyal or 
Pulegium group with a basic number a: = 10 
which is confined to the Mediterranean region 
and the '^Spicata^Arvensis’' group with basic 
number x = Q or x = 12 which has a much 
wider distribution. The lowest chromosome 
number of this group is found in M. longifolia 
which has 24 chromosomes. Polyploidy is com¬ 
mon in this' group with chromosome numbers 
2 n 1=48 and 72 in M. piperata and 2 n =96 in. 
JVf. arvensis^ M. dtrata and M. aquatica (Sobti, 


1965). M. arvensis vari piperascens, popu¬ 
larly known as the ^‘Japanese mint", was intro¬ 
duced into India and is now extensively grown, 
for the production of menthol. A colchiploid 
of the Japanese mint with 2 n = 192 chromo¬ 
somes was produced at the Regional Research 
Laboratory, Jammu, in 1960 (Janaki Ammal 
and Sobh, 1962). It is more robust but has 
thicker stems than the Japanese mint which is; 
a disadvantage in commercial cultivation. To- 
rectify this defect the Jammu mint was back- 
crossed with the Japanese mint. The progeny 
was found to be intermediate in vegetative- 
characters (Fig. 1). Roots tip squashes- 
of the hybrid, showed 2 = 144 chromo¬ 

somes (Fig. 2), and it may therefore 
be considered as; a “triploid” form of the 
Japanese mint. It flowered for the first time 
at the Botany Field Research Station of the 
University of Madras in 1970 and has thus been, 
des'ignated as the ‘‘Madras mint". 

Meiosis was studied in pollen mother cells 
and the 144 chromosomes were found to be 
associated chiefly as bivalents and univalents 
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with occasional trivalents and quadrivalents 
(Figs. 3 and 4). Table I shows the chromo¬ 
some associations observed in eight pollen 
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mother cells. Univalents at anaphase were 
found to divide resulting in different chromo¬ 
some numbers in daughter cells (Figs'. 5 and 



Figs. 1—7. Fig, l. Flowering branch of the Madras mint natural sixe). Fig. 2. Root tip 
squash of the Madras mint showing 144 chromosomes ( X 1,000). Figs. 3--4. Diakinesis and Metaphase 
showing univalent.^, bivalents and miiltivalents in PMCs (X 2,000). Fig 5. Anaphase in PMC showing divi¬ 
sion of univalents (x 2,000). Fig. 6 . Telophase with unequal number of chromosomes (x 1,700). Fig. 7. 
Telophase with micronuclei ( x 2,000). 


Table I 

Chromosome association in the Madras mint 


s. 

No. 

Quadri- 

valents 

Trivalents 

Bivalents 

Univalents Total 

1 



60 

24 

144 

2 

.. 

., 

62 

40 

U4 

3 

1 

1 

52 

33 

144 

4 

.. 

2 

54 

30 

144 

5 

1 

3 

48 

33 

144 

6 

• • 

. » 

58 

28 

144 

7 

6 

, . 

44 

36 

144 

8 

•• 

.. 

48 

48 

144 


6 ). Univalents which failed to congress on 
the metaphase plate often formed micronuclei 
(Fig, 7). Anthers were non-dehiscent and 
were found to be icompletely sterile. 

The Madras mint is, being propagated at 
Madras and Coimbatore to study its! oil content 
at different locations so that its potentiality as 
a commercial crop can be exploited. 


1. Janald Ammal, E. K. and Sobti, S. N., “ The origin 

of the Jammu mint,” Curr,Sci.y 1962, 31, 387. 

2. Sobti, S. N., Chromosome numbers in species of 

Mentha'' Proc. Indian Acad Aa., 1966, 62 (3), 

146 , 
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LETTERS TO THE EDITOR 


ULTRASONIC INTERFEROMETER 

WITH PIEZOELECTRIC CERAMICS 

A composite ultrasonic interferometer with two- 
matched quartz crystals is in use^ in this, labo¬ 
ratory and its working in detail has been, 
reported earlieri. The quartz crystals: can be 
excited only at their resonant frequencies and 
their odd liarmonicsj. As such, continuous 
frequency operation with quartz crystals is 
not possible. To overcome this difficulty an 
interferometer eihploying two identical lead 
zirconate titanate ceramics has been designed. 
Its performance has been studied and reported 
in this communication. 

The piezoelectric ceramics^-s have certain 
advantages over quartz as transducers in an 
interferometer. They respond over a fre¬ 
quency range unlike quartz crystals. Their 
piezoelectric constant is very high and as such 
they deliver more acoustic output than quartz. 
However, the ceramics have ‘Certain disadvan¬ 
tages. They cannot be directly coupled to and 
excited by an R.F. oscillator because of their 
high dielectric constant and low impedance. 
Asf such, indirect coupling to the oscillator 
is desirable. They get easily heated and 
give rise to undesirable local heating of 
the test liquid if powerfully excited. Therefore, 
the oscillator has to be worked always at a 
low power. 

Keeping the above points in view, velocity 
measurements in a few standard liquids have 
been made and compared with those obtained 
by quartz interferometer. The experimental 
details and the thermostat employed are the 
same as in the case of the composite ultrasonic 
interferometer. The ceramics used have a 
characteristic frequency of 1,300 KHz. The tem¬ 
perature is controlled to an accuracy of 
±:0'1°C. The frequency of investigation is 
1 MHz. The results obtained are presented in 
Table I. The values agree fairly well with 
those reported in the literature^’S. 

In view of its ability to work over a fre¬ 
quency range, the double ceramic interfero-i 
meter is particularly suitable for velocity dis¬ 
persion studies in fluids. Its frequency of 
operation can be continuously varied from 
1 MHz. to 2*30 MHz. The parallelism between 
th(? ceramics is found not critical as in the 


Table I 



Tem¬ 

perature 

®C 

Velocity (nj/sec) 

Liquid 

Ceramic 

interfero¬ 

meter 

Quartz 

interfero¬ 

meter 

Literature 

valaes 

Carbon tetra- 

30-0 

905 

908 

904 

chloride 

Benzene 

25-0 

1292 

1295 

1301 

Xylene 

25-0 

1332 

1334 

1335 

Carbon disul- 

25-0 

1146 

1145 

1143 

phide 

Water 

30-5 

1610 

1509 

1611 


case of quartz interferometer because of their 
high piezoelectric output. 

Dept, of Physics, C. Raghupathi Rao. 

Osmania University, 

Hyderabad-7, (A.P.), July 21, 1971. 
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2. Rao, S. R., Ibid., J970, 8, 848. 

3. Mason, W. P.., Piezoelectric Crystals and Their Appli- 

cation to Ultrasonics, 1964, p. 291. 
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SYNTHESIS OF 7, 14-DISUBSTITUTED 
ACENAPHTHO (1, 2-« 
FLUORANTHENES 

We have undertaken the synthesis of 7, 14-di- 
substituted acenaphtho (1, 2-k) fluoranthenes: 
from the standpoint of their chemical, spectral 
and carcinogenic properties. Only two 7, 
14-disubstituted acenaphtho (1, 2-k) fluoran¬ 
thenes are described in the literature^’-. In the 
present communication the methods of prepara¬ 
tion of several of these are discussed. 

The syntheses of these acenaphtho (1, 2-k) 
fluoranthenes were accomplished directly 
through Diene Synthesis. The dienones (1) 
were prepared by the reaction between 
acenaphthaquinone and various types of ketones 
having two reactive a-methylene groups. The 
dienophile used was acenaphthylene. The con¬ 
densation reactions were carried out directly 
by heating the dienones (1) and acenaphthylene 
at 130-140° without the use of any solvent. 
The reaction took place with the elimination 
of carbon monoxide. The resulting dihydro 
(compounds (II), obtained in good yields, under¬ 
went ready aromatisation to the correspond¬ 
ing 7, 14-disubstitute^ acenaphtho (1, 2-?c) 
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jfiuoranthenes (III) when refluxed in trtralin 
for three hours or boiled in xylene for a long 
time. These 7, 14-disubstituted acenaphtho 
(1, 2-k) fluoranthenes can also be obtained 
directly by the use of chloranil, a dehydro¬ 
genating agent, during the condensation reac¬ 
tion between the dienones (I) and acenaph¬ 
thylene. 

Table I 



M.P. 



^^1 

A 2 

(II) 

(Ill) 

I 

CH3 

CH3 

236 

>322 

II 

C2H6 

C5H5 

204 

322 

III 


^i"C3l”t7 

183 

309 

IV 


#-C4Hg 

164 

280 

V 

w-CsHii 


125 

236 

VI 

C0H5 

CH3 

189. 

249 

VII 

C0H5 


194 

275 


The compounds (II) were crystallised frona 
benzene and alcohol mixture and compounds 
(III) were icrystallised from ohloroform. Melting 
points are not corrected. Micro analyses were 
done in Alfred Bernhardts Laboratory, W, 
Germany. ■ . 

Organic Chemistry A. J. Bhattacharjee. 

Laboratory, S. N Manual 

University of Burdwan, 

Burdwan, West Bengal, January, 11, 1971. 


1 . Tucker, S. H., /. Chcm.Soc., 1968 (1946). 

2. Dilthey, W., Henkles, S. and Schaefer, A., Bur. 

dtsch. Cham. Ges., 1938, 71, 974. 


SOME TRIVALENT METAL 
COMPLEXES OF O-HYDROXY 
KETOXIMES 

The metal chelates of Ni^'^and Co-have 

been studied by some authors!’-. 

The metal chelates; of Cr**'^'', Mn*!'- and 
with the ligand, 2-hydroxy-5-methyl aceto- 
phenonoxime, have been studied here. They 
all are stable in the pH range 6-8. They are 
quite stable in air. All are insoluble in water 
and soluble in organic solvents—the . solubility 
of the ferric complex in benzene, etc., is 
remarkable indeed. They can be used as. 
reagents for the gravimetric - estimation of 
these three ions. They are'all 1: 3 complexes- 


as shown by their elemental analysis and Job's 
method by extraction into chloroform. Their 
molecular weights', determined cryoscopically, 
show them to be monomeric. They are, thus, 
assigned an octahedral structure. 

Their magnetic moments are /^Cr^+=:3*75 
B.M., AtMn-!''- = 4-90 B.M., /aFe^+ = 5-9 B.M. 
These are consistent with an octahedral 
structure with 3, 4 and 5 unpaired electrons. 
The magnetic moments indicate a weak or 
medium strength for this ligand. The ligand 
spectra in organic solvents are eclipsed by a 
strong charge transfer absorption and hence no 
ligand field calculations could be made. The 
chelates have, however, the typical free ion 
colours: CrL.^ (green), MnL,.j (brown) and 
FeL.> (reddish-brown), indicating a weak 
ligand. 

We are grateful to Prof. R. D. Patel of 
Sardar Patel University for use of equipment 
for mangetic and spectral studies. 

Bhavan’s College, ‘ L. D. Dave. 

Dakor, July 13, 1971. K. R. Patel. 
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A NEW COLOUR TEST FOR THE 
DETECTION OF SULPHITE ION BASED 
ON BODEKER'S REACTION 

Only few simple and reliable colour tests!~t> 
are available in literature for the detection of 
sulphite ion. Bodekeri’- was the first to describe 
a novel colour reaction for the sulphite ion 
involving the latter’s treatment with sodium 
nitroprusslde, when a red icoloration develops 
due {'o the formation of sulphitonitroprusside 
ion<'’7 [Fc (CN)r,N 0 .S 03 ] ‘“. The addition of 
metal ions (Zn, Cd, and Ni) and organic 

base?, (hexamine and pyridine) to the 
Biideker’s reaction was found to markedly 
increase the sensitivity and intensity of the 
coloured product formed in the test. 

The present communication describes a 
simple, rapid, colour reaction for the sulphite 
ion, principally based on Bbdeker’s reaction. 
The new reaction involves the us'e of thiourea 
and an hitherto unused metal ion, copper (II). 
The test essentially consists in the reaction of 
sodium nitro'prusside solution with a solution 
of copper (II) ions, when a light green coloured 
precipitate of cupric nitroprusside, Cu [Fe 



548 

(CN) 5 N 0 ], is formed. On the addition of 
thiourea solution, the precipitate dissolves 'com¬ 
pletely, giving a colourless and soluble complex 
[Cu (tu)] . CFe (CN) 5 NO], where x = < 4. 
When a neutral solution of sulphite is added to 
the resultant thiourea-copper (II) -nitroprusside 
complex solution, a heavy reddish-pink or red 
precipitate of thiourea-copper (II)-sulphito- 
nitroprusside complex, is obtained. Presumably, 
the latter complex has the structure [Cu (tu },.]2 
[Fe (CN) 5 NO.SO 3 }; where x = < 4. This 
structure is based on the fact that the maximum 
co-ordination number of copper (II) is six^^. 

The following stock solutions were used in 
analysis : 

(A) Sodium sulphite solution 1 % w/v Na^SOg 
(anhydrous) in water ; (B) Sodium nitroprusside 
solution 5% w/v Na^ [Fe (CN) r, NO] *2 H 2 O 
in water ; (C) 'Thiourea solution 5% and 15% 
w/v in water; (D) Cupric chloride solution 

2*5% w/v CuClo in water; or (E) Cupric 
sulphate solution 3% w/v 'CuSO.^'THoO in, 
water. 

Procedure, for the Micro Detection of Sulphite 
Ion. —^Place 1 drop of 2-5% icupric chloride (D) 
[or 3% cupric sulphate (E)] solution followed 
by a drop of 5 % sodium nitroprusside solution, 
(B) in the depression of a spot plate. A light 
green coloured precipitate of cupric nitro¬ 
prusside forms. Add a drop of 15% thiourea 
solution (C), and stir. The precipitate dissolves 
almost completely. Then add a very minute 
quantity of the solid test sample (1 or 2 very 
small crystals are sufhcient) or 2 drops of its 
neutral solution, and stir the reaction mixture. 
A positive response is indicated by the forma¬ 
tion of a heavy reddish-pink or red precipitate. 

Limit of detection : 1 /ig ion. Limit of 

dilution : 1 : 50,000. 

Procedure for the Macro Detection of Sulphite 
Ion. —To 1ml of solution (D) or (E), add 1ml 
of solution (B). To the resultant precipitate, 
add 5 % solution (C) dropwise with shaking until 
the precipitate just dissolves and an almost 
colourless solution results. Then add 1-2 ml of the 
sulphite solution (or a little solid) to be tested. 
The immediate formation of a reddish-pink 
or red precipitate indicates the presence of SO 32 - 
ion. The red precipitate dissolves completely on 
heating, giving a colourless solution. The 
precipitate does not reappear on cooling, but on 
adding more of sulphite solution or solid, it 
again comes out. 

The excess addition of thiourea solution in 
the above test naust be avoided as it causes a 
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decrease in the intensity of the colour of the 
precipitate that ultimately forms. Sometimes, 
the test fails altogether in presence of large 
excess of thiourea. 

In the detecilion of sulphite ion by the present 
method, no interference is caused by sulphates 
and small amounts of thiosulphates. In 

presence of large amounts of thiosulphates, 
the intensity of the red colouration is greatly 
diminished. Sulphides invariably interfere 
with the test. The interference caused by 
sulphides and thiosulphates may be overcome 
by their precipitation by pretreatment with 
mercuric chloride solution^ (which preci¬ 

pitates, out sulphide as HgS), and then per¬ 
forming the test with the filtrate. The mercuric 
chloride treatment also removes thiosulphates. 
Dept, of Chemistry, G. S- Johar. 

V.S.S.D. College, J. P. Singh. 

Kanpur-2, (Miss) G. Majumdar. 

July 1 &, 1971. 
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PHYTOCHEMICAL STUDY OF 
ARGEMONE MEXICANA LINN. LATEX 

By the general alkaloid extraction procedure 
the alkaloids were extracted from the latex 
(20 g) of Argemone mexicana Linn, and frac¬ 
tionated as water soluble and water insoluble 
portions which were designated as “Fraction 
A” (0*4 g) and “Fraction B” (0*2 g) respec¬ 
tively. 

TLC [silica gel, solvent system : (a) n- 

butanol : HCl (94 : 6 ) .saturated with water, 
(b) n-butanol : HCl (80 : 20 ) saturated with 
water] of the Fri 3 c'’ion ‘A’ suggested that it 
(contains one slkaloid. Fraction ‘A' was 
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solved in water about (4 ml), for purification, 
adsorbed on alumina column and eluted with 
■water (100 ml). The substance in the eluate 
was identified as Berberine (0-74%) m.p. and 
mixed m.p. 145°. The aqueous solution was 
bitter, neutral to litmus and optically inactive. 
The identity of the alkaloid was further con¬ 
firmed by paper and TLC by comparison with 
an authentic sample of berberine. 

Paper and TLC of Fraction ‘B’ indicated the 
presence of two bastes. Fraction ‘B’ was dis¬ 
solved in chloroform about (5 ml) and resolved 
on alumina column (20 g) and was eluted 
with chloroform. The first portion of chloro¬ 
form eluate (80 ml) indicated the presence of 
a base but which could not be identified as 
it failed to crystallize in different solvents but 
the later portion of chloroform eluate, after 
evaporation gave protopine (0*36%) which 
was recrystallized by usling chloroform contain¬ 
ing little alcohol. It showed crystals, m.p. 
208° which was undepressed when mixed 
with authentic protopine. The identification of 
protopine was further confirmed by paper and 
thin-layer chromatography [silica gel, n- 
butanol : HCl (94 : 6) Siaturated with water] 
by comparison with authentic sample of pro¬ 
topine and by following chemical tests. The 
base was soluble in acetic acid which with 
strong sulphuric acid gave blue-violet solution 
and finally changed to red on adding water ; 
sulpihovanadic acid gave reddish-violet colour 
which later on 'changed to * deep blue. 

Free Amino-Acids .— Latex was macerated 
with 70% ethanol for one hour, the ethanolic 
extract was separated by centrifuging while 
the residue was extracted with a fresh portion 
of the same solvent, centrifuged again and the 
centrifugate removed. The process of extrac¬ 
tion was repeated thrice and the whole of 
the alcoholic extract; thus obtained concen¬ 
trated in vacuo to small volume. Aliquot por- 
tdon of the same was then used for paper 
chromatographic screening [Whatman No. 1, 
descending, n-butanol: glacial acetic acid: 
water (4 : 1 : 1)]. The paper was equili¬ 
brated for twenty-four hours in an atmosphere 
saturated with the solvent mixture. A 0*1% 
solution of ninhydrin in water-saturated 
butanol was used for spraying of the chromato¬ 
grams. The amino-acids were identified from 
chromatograms by comparing with known, 
authentic amino-acids. The above chromato¬ 
graphic screening indicated the presence of 
L. glutamine, hydroxy proline, threonine, 


alanine and methionine as free amino-acids in 
latex. 

The authors are thankful to Dr. B. R. Pai, 
Presidency College, Madras, for the supply of 
authentic samples of protopine and berberine 
alkaloids. 

Dept, of Pharmaceutical D. K. Santra. 

Sciences, A. N. Saoji- 

University Campus, 

Nagpur (Maharashtra), July 3, 1971. 
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LOW GRADE METAMORPHISM OF 
‘GREEN EARTH’ FROM 
PASHAN, POONA 

^Green Earth' is commonly associated with the 
Deccan Traps as thin liningsi on cavities, cooling 
walls or joint surfaces. It is characteristically 
green in colour with a dull earthy appearance. 
Microscopic study shows that it is usually 
composed of glass, glauconite and small 
quantities of chlorite chalcedony, etc. 

During the course of field work around 
Pashan near Poona the writer observed green 
earth showing an unusual opalescence. It 
occurs as a thin lining on silica veins along 
joint planes. Groove lineationst suggestive of 
slickensides are present on the surface. Micro¬ 
scopic examination showed the presence of the 
assemblage, quartz—^pumpellyite—e p i d o t e— 
chlorite, which is characteristic of! the prehnite- 
pumpellyite metagraywacke facies of low grade 
metamorphism (Coombs, 1960). Occurrence 
of pumpellyite in lowly metamorphosed mafic 
lavas, intrusives, graywackes, and tuffs, etc., 
have been reported from various parts of the 
world (Coombs, 1953 ; Seki, 1961). However, 
this mineral has not been hitherto recorded, in 
the Deccan Traps. 

A reference to Coombs’ diagram showing 
stability pattern of metamorphic calcium- 
aluminium silicate indicates, for the Pashan 
green earth, recrystallisation temperature of 
about 300° C at about 2-3 Kb pressure. Such a 
pressure if developed due to superincumbent 
load would require an over-burden of 7-11 km 
thickness (Winkler, 1967). This seems unlikely 
in the case of Deccan Traps ; a conclusion sub¬ 
stantiated the fact that the mineral assemblage 
under discussion is not found in the green 
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earths of surrounding areas. The required 
stress is' most likely to have developed due to 
slippage which gave rise to the observed slicken- 
sid.es. 

The writer expresses his grateful thanks to 
Prof. B, G. Deshpande for constant encourage¬ 
ment during the work. 

Dept, of Geology, N. S. Ghate. 

University of Poona, 

Poona, July 10, 1971. 
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STRUCTURE OF THE NOSE IN SOME 
INDIAN TELEOSTEAN FISHES 

The anatomy of the nose in teleostean fishes 
has been described by earlier workersi'io though 
Indian species have so far not been investi¬ 
gated. The present authors have studied the 
functional anatomy of the olfactory organs in 
some Indian fishes (Labeo rohita^ Garra gotyld, 
Wallago attu, Si^or rabdophorus, Glyptothorax 
telchitta, Channa punctatus, Mmaena undulata 
and Cynoglossus oligolepis) representing dif¬ 
ferent taxonomic levels and varying habitats. 
The olfactory organs in each of these species 
are paired structures, each organ opening to 
the outside by an anterior and a posterior 
opening. In L. rohiitcL, G. goiylci, S. rabdo- 
phcynus and G. telchitta, the two openings are 
simple, oval or circular perforations ; they lie 
iclose together and are separated from each 
other by a nasal flap which servesi to deflect 
the water into the anterior opening during 
forward progression of the fish. In W. atta, 
C. punctatus, M. undulata and C. oligolepis, 
the anterior and posterior openings lie at a dis¬ 
tance from one another ; the anterior opening 
in the last three species is borne on a for¬ 
wardly and outwardly directed tube while that 
in W. attu is supported on a funnel-shaped 
outgrowth. The posterior opening in W. attu 
and C, oligolepis is valved. 

The olfactory rosettes in L. rohita, G. gotyla, 
S. rabdophorus and G. telchitta are oval in 
sihape with their lamellae arranged on either 
side of a linear raphe (Bateson’si rosette type 
3 ; Burne’s2 rosette column I). W. attu, 
M. undulata and C. oligolepis have elongated 


rosettes with the lamellae arranged on either 
side of a long and narrow raphe (Bateson’s^ 
rosette type 2 ; Burn’s^ rosette column II). 
The rosette of C. punctatus is devoid, of a 
raphe and its lamellae are arranged parallel to 
the anteroposterior axis of the body of the fish 
(Bateson’s! rosette type 4; Burne’s^ rosette 
column IV). The rosette on the left pigmented 
side of the body of C. oligolepis is compara¬ 
tively much better developed, than that on the 
right unpigmented side ; the former is oriented 
roughly perpendicular to the anteroposterior 
axis of the body of the fish while the latter 
extends parallel to it. 

The number of lamellae in the olfactory 
rosettes of all the studied, fishes, was found to 
increase with the growth of the fishes. In 
C. punctatus, the increase in their number 
occurred at the lateral ends of the rosette while 
in the left rosette of C. oligolepis it occurred 
at its dorsal and ventral ends. In the right rosette 
of C. oligolepis and in the rosettes of the rest 
of the species the number of lamellae showed 
an increase at the anterior end. The ratdo 
between the total olfactory and retinal areas 
has been determined in each of the species 
studied. On the basis ■ of the data so obtained, 
an attempt has been made to establish if a 
particular species had olfaction as the dominant 
sense compared to vision or vice versa. 
G. gotyla, W. attu, G. telchitta, M. undulata 
and C. oligolepis have been found to possess 
a predominantly developed sense of olfaction ; 
these are, therefore, macrosomatk species and 
may be classified under Teichmann’s*^ group 3. 
L. rohita and C. punctatus are endowed with 
a more or lesis equally well-developed optical 
and olfactory faculties and should fall under 
Teichmann’s^ group 1. S. rabdophorus belongs 
to Teichmann’S'^ group 4 (provisional) with 
both eyes and olfactory organs poorly but 
equally developed. 

We are of thei opinion that Teichmann’s:^ 
attempt to link the olfactory faculty of a fish 
with the shape of its rosette isi questionable. 

Of the eight species studied, accessory nasal 
sacs occur in L. rohita, C. punctatus and 
C. oligolepis. L. rohita has a single anterior 
ventral sac, homologous to the lachrymal sac 
of Burned ; C. punctatus has two sacs—one 
dorsomesial and the other ventromesial, com¬ 
parable to Burne’s^ ethmoidal and lachrymal 
sacs, respectively; and C. oligolepis has an 
unpaired sac with its floor attached to the 
dorsal wall of the buccal cavity. Accessory 
sacs function as a pumping device for effecting 
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replacement of water in thei olfactory cavity of 
tihe fish and their dilatation and compression are 
caused by the movements of the jaw bonea 
which are generally synchronized with the 
breathing movements' of the fish. We have 
observed that these sacs are able to draw 
water into the olfactory chamber through both 
the anterior and posterior nasal openings; 
however, expulsion of water always takes 
place through the latter. It has been con¬ 
cluded that accessory sacs are invariably 
present in sedentary or semi-sedentary fishes ; 
in actively swimming fishes, however, they 
may or may not be present. 

Department of Zoology, P. P. Ojha. 

University of Rajasthan, A. S. Kapoor. 

Jaipur (India), July 3, 1971. 


1. Bateson, W., /, Marine Biol. Assoc. Londoft, 1889, 

1, 226. 

2. Burne, K. H., Proc. Zool, Soc. London, 1909,2, 610. 

3. Teichmann, H., Z. Morph. Okol. Tiere, 1954, 43, 

171. 

4. Derscheid, J. M., Ann. So:. Roy. Zool. Belg., 1924, 

54, 79. 

6. Van den Berghe, L., Bull. Acad. Roy. Belg. Sci. 
Lettr. Beaux Arts.. 1929, 15, 278. 

6. biermann, K.. Z. Anat. Eniivicklung., 1933, 100, 1. 

7. Branson, B. A., /. Morph., 1963, 113, 216. 

8. Gooding, R. M., FAO Fish. Kept., 1963, 3, 1621. 

9 Pfeiffer, W., Can. J. Zool., 1963, 41, 1233. 

10. —, Ibid. 1965, 43, 223. 


IDIOFIBROSCLEREID—A DESCRIPTIVE 
TERM FOR WANDERIfIG 
MESOPHYLL FIBRES 

The association of fibres with foliar trachcary 
elements is a widespread phenomenon in many 
seed plants. In the majority of the investigated 
speciess they arc found to closely accompany the 
spirally thickened foliar veins and veinlets. 
In certain cases they show some deviatdons and 
often intrude into the adjacent mesophyll or 
sometimes extend beyond the vein-endings 
(Fig. 1). 

'The correcti designation of sluch flbre-lifec 
,elements presents a problem in terminology. 
Several terms like fibrovasal cambiform’', 
Bclerenchymatous idioblasts--*^ extraxylary 
wandering fibres^>-<^, flbriXorm sclereids'^, strands 
of thick-walled fibres«-^> and foliar sclereidsi<> 
are used to describe such types of fibres which 
accompany the foliar veins and veinlets. 

The pattern of distribution of these fibre- 
like sclereids is of significant morphological 
interest. They vary from simple elongated 
fibres, to short fibres with or without branching. 


intruding into the adjacent mesophyll. Some¬ 
times, they are independently disposed more or 
less parallel to the tracheary elements. In some 
species they are very much branched and in 
transections appear like idioblastic sclereids^^-'’^^ 
Ontogenetically it has been shown in Manilkara 
licxandra (Roxb.)’^ Dubard and Cynovietra 
polyandm that the initials of these fibres 
are transformed spongy cells; situated near the 
differentiating procambial strands. So, it is 
evident that these elements are more or less 
intermediate between idioblastic sclereids and 
strands of fibres. They do not fit into any dis¬ 
tinct type of new sclereids recognised by many 
workers. Hence the term idiofibrosclereid has 
been proposed to such fibre-like forms whidi 
-accompany tracheary elements which assume 
a variety of peculiar shapes. 



Fig. 1. Cleared lamina of Loropstalaum ckinense 
Oliv. showing idiofibrosclereids, X 40. 


Idiofibros'Clereids are s,paringly or profusely 
developed in the leaf expanses and are readily 
observed in cleared leaf sectors', of many taxa 
of phanerogams. Due to failure of earlier 
■workers in applying a suitable clearing 
technique to understand the correct orientation 
of thesje peculiar fibres various terms were 
employed to describe them. Structurally, they 
possess a cell wall of uneven thickness and a 
lumen of irregular width. An examination of 
several such base forms has revealed that they 
can be distinguished from vascular fibres by 
their bizarre ends, larger transiectional area, 
flat fibre-like bases, uneven and striated wall 
thickening and lumen of irregular width. By 
their profuse and sometimes crooked branching 
they do not approximate the form of a regular 
fibre as generally understood. 

Thanks' are due to Dr. K. Subramanyam for 
going through the manuscript. 
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G. C. Bose Biological O. P. Bhupal. 

Research Unit 
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RESPONSE OF GREENING 

PATHOGEN OF CITRUS TO CERTAIN 
TETRACYCLINE ANTIBIOTICS 

Greening disease of citrus has been found to 
be of very common occurrence in India'7“^>. 
Recently, mycoplasma like bodies have been 
found to be present in the phloem cells of 
greening affected sweet orange seedlings indi¬ 
cating that they may be the causal agents. 
Mycoplasma like bodies associated with citrus, 
greening disease have been isolated and cul¬ 
tured on artificial medium in this laboratory^. 
In September 1970, experiments were conducted 
at the Indian Agricultural Research Institute 
to test the effect of three tetracycline anti¬ 
biotics, aureomycin (chlortetracycline hydro¬ 
chloride), aahromycin (tetracycline hydro¬ 
chloride) and ledeirmycin (dimethyl chlor- 
tetracycline hydrochloride), Cyanamid India 
Ltd., products on the greening affected citrus 
plants. The results', of these tests are presented 
in this paper. 

Sixteen two-year-old-potted seedlings of 
sweet orange (Citrus sinensis Osbeck) infected 
with greening disease by grafting were used 
for the experiment. Sets of four plants were 
sprayed with each of the three antibiotics at 
50D ppm till dripping stage and the fourth 
set of four plants was sprayed with water and 
served as control. Sprayings were repeated at 
•weekly intervals for ten weeks. 

After twelve weeksi it was observed that 
three out of four plants under each of the 
treatments under achromycin and ledermycin 
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spray showed recovery from greening symp¬ 
toms whereas no effect was observed on 
plants sprayed with aureomycin and those 
sprayed with water. The recovery was mostly 
observed in the new growth which became 
completely green and devoid of stunting 
which is characteristic of severely greening 
affected Iplants, None of the control plants 
showed any changes in foliage and remained 
stunted with chlorotic leaves. The plants? 
have remained in this, condition during the,- 
course of observation for six moriths from the 
start of the experiment. 

The diseases ascribed to mycoplasma have 
been shown in the past to respond to tetra- 
cyclin compoundsi'-^-i<b Recently, the stubborn 
disease of citrus in the U.S.A. which is related 
to greening disease has also been suggested 
to be due to mycoplasma and the diseased 
plants have shown suppression of symptomsi 
by tetracycline antibiotics'.^^. Achromycin has 
also been found, to have suppressive effect on 
symptoms of citrus greening disease in the 
Philippines^. Thus the tetracycline com¬ 
pounds offer a new field for investigations 
against the yellows type of virus diseases 
which have been attributed to mycoplasma 
like bodies. 

Grateful thanks are due to the U.S Depart¬ 
ment of Agriculture for providing funda under 
a PL. 480 project, on Epiphytology of greening 
disease of citrus in India for carrying out these 
investigations. 

Division of Mycology T. K. Nariani. 

and Plant Pathology, S. P. Raychaudi-iuri^ 

Indian Agricultural S. M. Viswanath. 

Research Institute, 

New Delhi-12, May 5, 1971. 
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NICOTINAMIDE REQUIREMENT OF A 
STRAIN OF FUBARIUM VASIHFECTUM 
ATK* 

During the 'course of a comparative in vitro 
study of eighteen different isolates of Fusarium 
vasinfectum Atik., obtained from different 
geographic regions of the world, it was. noted 
that one of the strains, Dl, made poor growth in 
synthetic medium. Addition of yeast extract, 
however, promoted the growth of this isolate 
(obtained from the rndian Agricultlural Re¬ 
search Institute, New Delhi). This isolate 
was, therefore, tested for possible growth factor 
requirement. 

The isolate was srreened for vitamin 
deficiency using purified Richard’s medium 
(Basal medium). Experiments were conducted 
in 100 mi Corning flasks, eaoli with 20 ml of 
the basal medium. Vitamins added individually 
to' the basal medium formed the different treat¬ 
ments ; their levels being, thiamine 4/ig, biotin 
O ’lMg, pyridoxine 4/Ug, inositol 1 /xg, para- 
aminobenzoic acid 4 /xg, calcium pantothenate 
4 /xg, riboflavin 2 /xg, choline 'Chloride 4 itxg, 
folic acid 4/xg. Flasks without added vitamins 
served as control. • Six replicates were 
maintained for each treatment. Mycelial mat 
weights were taken after 14 days of incubation. 
The fungus was observed to show poor growth 
in the basal medium. In the presence of 
nicotini'c acid, mycelial weight was nearer to 
that in basal medium with all vitamins. But 
the growth, however, was not as high as that 
in basal medium with yeast extract. 

It is known that with some micro-organisms 
they are able to utilize nicotinamide better than 
nicotinic acidh An experiment was, therefore, 
conducted supplying individually the same 
conicentration of nicotinic acid and nicotina¬ 
mide. Five replicates were maintained. The 
experiment was repeated. The results of the 
two experiments. are shown in Table I and 
Table I 

Mycelial dry weight (mg) of the strain Dl of 
F. . vasinfectum with and without added 
vitamin taken after 14 days of growth 




Basal 

Basal 

Basal 

Expt. 

Basal 
medium > 

mec’ium 

medium 

+ 

mer ium 
4- 



nicotir ic 

nicotin¬ 

yeast 



acid 

amide 

e.xtrrct 

I 

• • 

49 

160 

170 

11 


45 

. 114 

123 


Fig. I. .Jliie ‘ funghs showed optimal growth 
in the niedium with riicotihamide similar to 


that seen with added yeast extract. Suboptimal 
growth was observed with nicotinic acid amend¬ 
ment. The optimal concentration of nicotinin- 
amide was found to be 1,000/xg per litre of 
the medium. 



IIG. 1. showing the differehiial growvh of Dl isolate 
of F. vasinfectum in Richards’s mec'ium (C), amend 
ed with yeast extract (Y;, Nicotinic acid (NI), and 
nicotinamide (NA). 

Instances of vitamin requirement in Fusaria 
have been reported in the case of a natural 
isclaie of Fusarium oxysporum f.sp. melonis'-^ 
and two induced mutants of F. vasinfectum 
Atk.,'^ the former requiring biotin and the 
latter two showing partial requirement of 
nicolinic acid and para-aminobenzoic acid 
resper lively. The present work reports the 
natural occurrence of a strain of F. vasinfectum 
which rcq'uires nicotinamide for growth. 

I am thankful to Dr. R. Kalyanasundaram, 
Reader, Centre for Advanced Studies in Botany, 
for his guidance and for critical perusal of 
this manuscript. I thank Prof. T. S. Sadasivan, 
Director,' for help and encouragement and 
Dr. S. Suryanarayanan for valuable suggestions. 
I am grateful to the University Grants Com¬ 
mission for the award of a Junior Research 
Fellowship. 

Univ. Botany Lab., C. Lakshminarasimham. 
Madras-5, April 24, 1971. 


♦MenoirNo. 124 from tie Centte for Advanced 
Studies in Botany. 
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• . .. I, 

to the Miior f ^’*"*** 

L Science 


^CHIZ.OTHYRIOMA (PHACIDIALES), 

A NEW GENERIC RECORD TO INDIA 

This is a rare and monotypic member of the 
apothecial Ascomycete and was collected by 
the writer at Khandala (Maharashtra) on dead 
wood during July 1969. The fungus w^s 
characterised by a discoid ascocarp, unitunicate 
asci in palisade-like layer and opening by a 
wide 'deft characteristic of the fruit bodies of 
the Phacidiales. Being a new generic record 
to India, a comparative study was made between 
the present collection and the type species, 
Schizothyrioma ptarmicae (Desm) V. Hoehn. 
which revealed it to be significantly distinct 
from the type in respect of dimensions of 
ascocarps, asci and ascospores (Table I). 


Clements and Shear (1957) , placed theigenuis 
Schizothyrium Desm. under Hemisphaeriales as 
well as Phacidiale^f and Hysteri^les. . r 
author’s collection obviously has no 
to Hemisphaeriales on the basis of the 
shaped ascocarps opening with a wide irregular 
cleft and unitunicate asci. . 

Muller and Arx (1952) placed rthis 
under Schizothyriaceae of Dothioralei^ Aec<^d^ 
ing to them, the species of this, genHS rJ^tye 
been variously described as having unitunicate 
as well as bitunicate asci necessitating theii’ 
segregation under their proper taxonomie poalf ' 
tion. The species Schizothyrium^ , ptarmicdLe 
(DC) Desm. with unitunicate asci r properly 
belongs to the genus Schizothyrioma Hoehn. 
with Schizothyrioma ptarmicae (Desm.) 


Table I 


Comparison between writer^s collection and the type species 


Species 

Ascocarp 

Asci 

Ascospores 

Interaucal filaments 

S, fiarmicce (Desm) Hoehn. 
(Type species) 

Schizothyrioma sp. (Khandala 
collection) 

200 jtA-1 mm X 70-120/u 

200-600/4 or more 
(diam) 

46- 50X6- 

80-100 X 8-10/t 

12-16x6-6/4 

18-24X4-6/4 

Septate 

Non-septate 


The present collection is, therefore, offered 
as new to science with Latin diagnosis. 
Schizothyrioma indica sp. nov. Pande (Fig. 1). 



FIG. 1. (A) Habit. (B) Section of the aasocarp. 

(C) Ascus and interascal threads. (Dj Ascospores. 

Ascoma minutxis, superficialis, disciformis, 
nigra, diametro 200-500 m vel plura; orifico 
late fissus. Asci plures, cylindracei, parallelus, 
in basal strata, octospori, unitunicati, pachy^ 
pari; metientes 80-100 X 8-10 Ascosporae 
fusiformae, bicehularae, hyalinae : 18-24 X 

4-5 mis plures continuei, hyalinae, dis- 
cretae et bulbosi extremis. 

In culmis emortuis. Leg. Alaka Pande; ad 
Khandala, Mense Juli, Anni J909, M^A.C.S. 
Herb. No, 1225 (Typus). 


Hoechnel as the type species (von • Hoehnel, 
1917), having relationships with the Phaci¬ 
diales (Ascohymeniales). 

This is the second species of the genus whidh 
constitutes a new generic record to the Fungi 
of India. . 

The author is grateful to Prof. M. N; Kamat 
for his guidance and encouragement, to the 
Director, M.A.C.S., for laboratory facilities, 
and to. the C.S.LRwj for the award of a Senior 
Research Fellowship. 

.... ., ■--.‘x-.v. 

M.A.C.S., Research Mrs. Alaka Pande, 

Institute, 

Poona-4, India, June 11, 1971. 
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OCCURRENCE OF MONOSPQBJC AND 
BISPORIC EMBRYO-SACS IN W 
DENDROBIUM MACM9STACHYUM, 
.LINDL.. 

Embryological investigations in Orchida^oae 
are of great interest because of the 
va^iatuips sB&sxJn the-«mhryo»fsac 
Eai*her*.hterature~4ncludes contributions of 
Schnarf, Swamy and othersi"-^, 
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The" present investigation deals with some 
aspects of - embryo-sa'C development in Dendro- 
bium v^acrostaghyum, Lindl. The plant is an' 
epiphytic herb,, having elongate leafy ^ems 1-2 
feet in length Leaves are sessile. 

Material for the-present work was Collected 
from plants grown in our garden. Flower buds 
were fixed in F.A.A. and after customary pro¬ 
cessing and -paraffin, embedding sections were 
cut at' 6--10 M and stained with Heidenhain'i^' ^ 
iron alum-haematoxylin and counters'tained with 
eosin. 

The''Ovary is'inferior, tricarpellary, syncar- 
pous, unilbcular'with'numerous minute ahatro-^ 
pous- ovules oh parietal' placenta. The pvulesi 
arise 'as small protruberances on the placental 
ridgeS/ lJneq;ual development on the sides makes, 
the-ovules anatropoiis. The ovules are tenui- 
nucellate and bitegmic. 

A hypodermal archesporial cell enlarges and 
directly f^nctipris / ^as the .. .niegaspore mother, 
cell .(FigC iThis develops into either 
Polygonum or • Afcum typeS of embryo-sac. 



ovules showing bisponc development, Figs. 6-6 
Tetrads, ^ and i nucleate embryo--sacs. 

Fig. *. Org^ise^ embryo-sac. (All figures X 1,006.) ' 


In the majority.of ovules the megasjpore mother 
cell undergoes reduction division to form 2 cells 
of 2 nuclei each, where the upper dyad de¬ 
generates and only the lower dyad contributes 
to the development of embryo-sac. Conse¬ 
quently the development conforms to Allium 
iype (Figs. 2-4). 

In about 3% of the ovules observed the 
development of embryo-sac conforms to Poly¬ 
gonum type (Figs. 5-9). The mature embryo- 
sac however is 5-nucleate. This is due to the 
non-division of the 2 chalazal nuclei at the 4 
nucleate stage of the embryo-sac. It is interest¬ 
ing to note that these two types of embryo-sac 
'development can take place in the adjacent 
ovules of the same ovary. 

My thanks are due to Rev. Fr. Menezes^ 
Principal and Prof. S. Shamanna for their 
encouragement and to G. Shivaramiah. for his 
valuable' help,. 

Department of Botany, S. Sitnuara Rajan’. 

- St, Joseph’s College, 

Bangalore-1, India, . April 5, 1971, 
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A STUDY OF TRIPLOID JASMINUM 
GRAWDtrLORUM L. 

Jasndrmm grandifiorum L. is considered to be 
^ native of N.W. Himalayas occurring at an 
Altitude of. 3,000-9,000 feett It is] one of the- 
three species of Jasminum commercially 
ext)loited for, the extiraiction of essential oil 
contained in the flowers, and is the chief source 
of .the commercial perfume in Europe and Medi¬ 
terranean countries. Cytology of this species 
has been reported by several workers^'O. The 
chromosome number reported is 26 in eafch case. 

Among bur collections, two slightly differing 
horticultural types of J. grandifl<prum were 
noticed and thieir chromosome counts were made 
from 'well-spread metaphase plates of root tips 
produced ftom stieim cuttings^ The material was 
pretreated with 0*6p2]VE 8-hydroxyquinoline 
and Squashed in aceto-orcein following the 
; usual technique. For meiosis the chromosomes 
,^ere studied from PMC by fixing the budsi in 
Camby’s for 24 hrs and smearing in propiano- 
b^miiio. Standard prbgedures'^ were adopted 
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for the estimation of oil content;. The flowers 
were collected early in the morning in bright 
weather for this purpose. 

• The cytiological studies revealed that one 
group of plants is diploid with 2 n — 26 and 
the other is* triploid with 2 = 39 chromosomes. 

Even though it is difficult to distinguish triploids 
from diploidsi by casual observation (Fig. 1) 



Figs, l-^ Fig. l. Comparative morphological features 
of triploid and diploid J grandifi>riim. Fig. 2. Mitotic 
metaphase chromosomes of triploid. Fig. 3. Meiotic meta¬ 
phase chromosomes of triploid s-howing association into 
tri-, bi- and univalents. Fig. 4. Ai in triploid showing 
laggards, 

they can be recognised by an overall reduction 
in the leaf length with a reduction in stomatal 
frequency and flower size. The number of 
leaflets varies from 5-7 in triploid and 7-9 in 
diploid. An increase in stomatal size and 
weight of the flower has been observed in the 
triploid over the diploid. 

39 chromosomes are observed (Fig. 2) in, 
root tip mitosis of triploid, and the nucleolus 
does not persist as has been reported by 
Raman^. Meiosis isi found to be normal ini 
diploid but in the triploid associations from 
univalents to trivalents are observed (Table I, 
Fig. 3) resulting in various meiotic abnor¬ 
malities (Fig. 4). The pollen sterility is high, 
even in diploids (78*6%) though not to the 
extent as it is in triploids (95%). No fruit 
formation ig pbs^W'ed in pither case. 


r Current 
[^Science 

Table I 


Type of chromosomal association in of 
triploid Jasminum 


Trival sills 

Frequei cy of 

No. of PMC 
in which 
observed 

Bivalents 

Univalents 

2 

13 

7 

1 

3 

11 

8 

1 

4 

10 

7 

1 

6 

JO 

4 

1 

5 

9 

G 

1 

6 

7 

10 

1 * 

7 

7 

4 

5 

7 

8 

2 

5 

7 

4 

10 

J 

8 

G 

3 

4 

8 

6 

5 

1 

9 

4 

4 

1 

9 

5 

2 

1 

10 

3 

3 

1 

Mean C«76 

7-2 

4-32 

Total 25 


In the diploid the percentage of concrete 
(based on petal weight) is 0*54 of which 
70-8% is absolute while in the triploid the 
conctete percentage is 0-43 with an absolute 
content of 66*7%. There is thus!, a reduction 
in the triploid over the diploid for both total 
concrete as well as the percentage of absolute 
in it. 

This observation is the first case of ttriploidy 
in J. grandiflorum. No 'dear proof is available 
regarding the nature of the triploid. Attempts 
made by us to hybridize J. grandiflorum with 
other garden species, which could possibly have 
thrown some light on the nature of the present 
triploid, have not succeeded. 

The authors are thankful to Dr. L. B. Singh, 
Director, National Botanic Gardens, for his' 
interest in the problem and to Dr. Peter S- 
Green, Kew Gardens, for help with the identifi¬ 
cation. 

National Botanic Gardens, A. S. Murty. 
Lucknow, May 7, 1971. K. R. Khanna, 
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STALKED OVARY: 

A NEW MUTANT IN BARLEY INDUCED 
BY EMS 

Abstract 

A new mutant, striked ovary, was induced 
by EMS crearmenr in C 164 barley. This mutant 
trait was inherited as a single rtH:essive gene 
designated as sth 'Ehe mutant is eharaccerised by 
the ovary having a long stalk arul the eiilamenrons 
anthers borne uroinul the base of the ovary. 

Tins study deal^ with the iruh. diou atul I'etudie 
i’jnalysis of a stalked-ovary inutaut in hurley. 

Dry seed.s of diploid hexaslichous burh^v 
{Honknun vulgan* L., ev C’ 104) weri‘ treated 
with various doses of EMS, gamma rays, 

and tiH reported by Sedhi and CMU 

(1969). Tl\e M.» generation ecmslsting td 
6820 spike-prog(‘nies, wi\s .studied ftm 

various morphologieal and eytological abtior- 
malities. Out of these, one prt)gt*ny from 
()‘15% EMS treatment threw out 4 stalked- 
ovary mutants and 16 normal plant.s. Tht‘ pro¬ 
genies of all the nontud sib plants were ralstsi 
in 196B--69 to tlnd out tht' ttHKiv of inlutrltanet' 
of the trait under study. The progeny tif the 
mutant was alf^o grown. For nudotie studies 
of tht‘ nmtant, antluu's wvro fixed in acetic 
alcohol (I : 3) and snu'artxl in acetmTirmtne. 
Pollen stainability was studied by the aeeto- 
carmine glyct^rine metlUHi. 

Out of 6820 Mj spike"*i)rt»gt‘«h\s studitxl in 
Mn, 1761 segregated for 172 types of inutationH, 
including tht* onv for the stalked-ovary muta¬ 
tions which is under study. 

Morphoksff/g.^^Tho rnutam trait was clinraete- 
ri7.«‘d by tht‘ ovary having about 5 mm long stalk 
with the etllumentou,s anthers around tin* base of 
the ovary (Fig. 1). Thi* i‘hani(’t(*r wm <*xpressed 
In thi* florets of tml,v tin* hnir lateral rows 
whereas thtmi* ttu* central rows of t,he spike 
wtTe normal. CJrain development occurred 
fmly in florets of th<* ctuitnil rows. The mutant 
in othi*r respects was normal and yielded idmul 
4C)C4. of the cHintnd. 

C|/fofo|;ip^^^-.TIu* mutant, was rmdotically nor¬ 
mal with 7 hivalt*iits nt diakinesis followed 
by ri*gular metaphasi* and imaphase stages. 
The pollen grains of tlie mutant were fertih* 
as ind(*xed by their stainability with aceto- 
carmine. This showed that, at least, no gross 
ehromosome lilierralion was associated with Uu* 
mutant trait. 

Ocoadic^.—Four out of the 15 M.| progenies 
»gr«*gated for the trait undtT study and threw 
out 24 mutants and 114 nontial plants, This 
segregation conforms to the expected 3 : I ritio 


l*ir>: a-:m p ()-2r>) suggesting that the 
mutant trail k\ tntaiogcnie recessive. The first 
appcanaifr of Uu' mutant in the Mm generation 
and that too [n the segregation ratio of 21% 


(4 mutants and 15 ntjrmal plants) also supports 
tlu‘ s'aiju‘ .hypt)(hesis. Also, tiu* progeny of the 
luulant brt'd tiue to the type. The recessive 
elude may be designated so. 



I*jn, 1. l h(j (ivury iuwiag; a lung,stalk and the fila- 
memUsH .uithers liuriu’ ;r the of tht; ovary. 

Ihe ^•talkt tl-ovary phtmolype is interesting 
bi'causo it has no! ht'cn n*porttxi earlier in any 
spccit‘s of (Jrartuneat*. This trait may find a 
signitU’ant place in genetic re.search, 

Depl. ttf piiutt Brecdittg, Ouamr Singh Skthi. 
Punjab Ami. Ifniv,, Khkm StNcm Gmu. 
Ludtnana, India, May 28, 1971. 


L Sethi. H, and (gu, K. S.t Douhllng'temlency 
ntorehologiegl elmnge hulurefl bv difhrfnt muteccas 
in bairlyP* A»oA I960, 9, 410, 


MAMMALIAN TOXICITY OF ERGOT OF 
BAJHA 

fUaxA (pcaaisefa/a tyMioidv^, B S) is one 
of the staple ftMal crops in India and it is 
st*verely jnfe(*ted by the ergot pathogen, 
CUi Bleeps adcroct‘jdiafa (Wallr.) Tub The 
grains are <»fti‘n contaminated with tht* ergots. 
While mammalian toxicity of ergots from rye‘ 
is well kntwn, the* toxic cft«*ct of the ergot of 
C\ nikrovophtila fnati hitjra is not known. In 
the prir:ent siialii's flu* mammalian toxkity of 
the orgt»t,*. from bnjra is reported. 

Oumen iJigs uf et|ual age and weight were 
fetl with fl(lTerf»rtt doses of fully matured ergots 
daily. The Hclertdla wt*rt* mixtal with die millet 
grnlivi and ft*d to the* pigs. Pigs fed with the 
grains aUaa* wt*n* kt’pi as control and large 
numi,)er td animals wt.*re kept: for replications. 
After 10 days, the wtdght of the guinea pigs 
was rt*corded unci tht*n the guinea pigs were 
killed and dlssi‘ctcci out and changes in various 
organs wert* recorded, Heart, kidneys and 
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areprodU'Ctive organs did not show any change 
due to the ergot feeding. But liver and lungs 
deemed to be much, affected (Fig. 1 and 
Table I). 



FIG.^1.. Toxicity of bajra ergots to lungs and liver of: 
guinea pigs. Top row : Lungs. Bottom row : Liver.. 1, . 
Control. 2. 0 5g ergols/day/ 3. 2*0g ergots/day.‘ 4., 
3*0 g ergots/day. 


Table I 

)Toxicit'y of Bajra ergots to guinea pigs 


Dosage 

of 

ergots 

fed 

to 

gulena 

pigs 

Percentage 
increase (+) 
or decrease ( - ) 
in 

body weight 
of 

guinea pigs 
over the initial 
w’eight 

Colour 

of 

the 

liver 

; Colout; > 

of ' 

the 
lungs 

Control .. 

+ 9*2 

Light r^d 

Dark red • 

0*6 g/day 

-17*8 

Light brown 

Scattered black 




ntcrotic spots 

2-0 g/day 

-19*5 

Dark brown 

Complete black 

3*0 g/day 

-29*0 




The presence of various toxic alkaloids in the 
ergots, was assessed by paper chromatography^.. 
Tliree alkaloids, ergometrine, ergotamine and 
ergokryptine were detected. The quantity of 
total and water-soluble alkaloids content of the 
ergots was estimated by using DU Beckman 
spectrophotometers. The quantity of alkaloids 
was assessed at different stages of the ergot 
development on the earhead by spray inocu¬ 
lating the conidial suspension of the pathogen 
on the bajra earhead (Table II). 

The results indicated that well-matured ergots 
contained more alkaloids. 

. Ergots of C. purpurea'^, C. paspali^ and 
C. fusiformis^ have been reported to be poisonous 
to livestock. Shone et alJ reported th^' 
presence of ergotoxine, ergotamine and ergo¬ 
metrine in the ergots of C; {fttsifomis from 


Table II 


Total and water-soluble alkaloids content in. 
bajra ergots 


D^ys 

after spray 
inoculation 

- : -r---7-:^-.. . ' I'rSr 

Percentage of alkaloids in the ergots' " 
on dry weight'basis 

Total 

alkaloids 

, Water-rsolubie * 
alkaloids 

7 

0*081 

0-037 

10 

. , 0*126 > ■ 

0-062 

16 

0*163 

, 0-081 

■ 20 

0*275 

0*087 

26 

0*606 

6*097 

30 

0*626 

; . 0 V 15 O ‘ 


bajra, Riggs et al.^ observed ergotoetrinb,’ 
ergometrinine, ergot,aminej- ergocornine 
ergocristinine,. in • rye > c rgots. ^ In the • '■ presen^ 
situdies, ergometrine, ergotamine* and ergokiy^i-*’ 
tine have -been detected in C. microcephaW' 
ergqts^ i 

Shinde and Bhid< 5 ‘> observed 0*42% of 
alkaloids in C. rnicrdcephala ergojts. whiJLe,, 
Mantle^ reported 0*32%' of , total, alkai<:|ids.^. 

C. fusi/ormis' ergots and Bekesyi^ observed 
1*0% of total alkaloids in C. purpurea ergots 
The present studies revealed that the alkaloid^ 
content of C. mibrocephala ‘exiois varieci aceprdf-^^. 
ing to the stages of 'ergbt‘development" and q . 
maximum of 0 • 625 %• alkaloids wis‘ ooserved in '. 
the advanced stagds of scl'erotial develoj^ment.,^j 
C. purpurea sclerotia' contained only 
water-soluble alkaloids * While' C. microcep 
sclerotia Were observed t'o contain upto tiio ' 
maximum of 0*l569i' xVater-ioliible alkalbidsv. /, 

Division of Plant' J.-'KANKrAiYA^. 

Pathology, ' ' P. VlbHYfeEKARAN! 

Agricultural College and T.'K:'Kansaswamy, . 

Research Institute, , " ’ ' • , i 

Coimbatore-3, June 7, 1971. ‘ ’ " ‘ , 
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REVIEWS AND NOTICES OF BOOKS 


Hydrogen Bonding. By S. N. Virogradov and 

R. H. Linnell. (Published by Van Nostrand 

Reinhold Company, 450, West 33rd Street, 

New Yorlc, N.Y. 10001), 1971. Pp. xi + 319. 

Price $ 9.50. 

This is an excellent book on '^Hydrogen 
Bonding”, compact in size, but comprehensive 
in &n1:^nts. 

Since the first explicit recognition of the 
existence of hydrogen bonding by Latimer and 
Rodebiish in 1920^ research papers that have 
appeared on hydrogen bonding are m 3 n:iad, and 
book publications on it, like monographs, pro¬ 
ceedings of conferences, seminars and symposia, 
many. Still the field is growing rapidly and 
literature continues to flow. However, con¬ 
spicuously lacking is a book on hydrogen bond¬ 
ing suitable for Under-graduate students and 
non-specialists. The present publication just 
meets this end, and that too, in an extremely 
useful manner. 

The authors deal with all aspects of hydro¬ 
gen bonding, its nature, its manifestations, its 
importance in biological macromolecules, 
cellular organization, and pharmacological 
actidii. ‘ Tile treatment is simple, systematic 
and readable. The coverage is comprehensive 
as will be evident from the following chapter 
headings : Molecular Interactions and ^hemi- 
ical fipiids ; f^ysical Properties of Hydrogen 
Bonded Systems ; Spectroscopic Manifestations 
of iftycirogen Bonding; Proton Magnetic Reso¬ 
nance and Electronic? Spectroscopy; Thermo- 
dyhanucs ‘ of Bondings; Miodels of 

Hydrogen' fibnimng and Strong Hydrogen 
BondsV in Solids; Hydrogen 

Bon^nj^ in„ Wa^^^ Ice, and Aqueous Solu¬ 
tions; The 1^^ Bond in Biological 

Materials ; ‘and ' Special Topics in Hydrogen 
Bonding. 

Some twenty, problems, based on data taken 
from published . pap'^rs, and their solutions 
appear as ‘an appepi^x to the book. 

The feook can be recomnaended to under¬ 
graduate and gr^du^te students, of chemistry, 
biochemistry and life sciences. Non-specialists- 
whcijwisli to have an overall view of tho subject 

wilf'l.h^ a periisal oi ^he book very rewarding, 

....... ^ ^ ^ 


Analytical Calorimetry (Vol. 2). Edited by 
R. S. Porter and J, F. Johnson. (Plenum 
Pub. Corpn. 114, Fifth Avenue, New York 
10011, N.Y.), 1971. Pp. xvi-f 460. Price 
$ 19.50'. 

The first volume in this series was] published 
in 1968, the present volume contains the 
proceedings of the American Chemical Society 
Symposium of September 14 and 15, 1970 held 
in Chicago. The 35 papers contributed by 6fl 
authors represent the major significant advances 
that have been made in the two years in the 
field of analytical chemistry. 

Thermoanalytical techniques such as dif¬ 
ferential thermal analysis, differential scanning 
calorimetry, thermogravimetry and thermal 
depolarization have been responsible for these 
advances, and they are all discussed in these’ 
papers. The subjects covered include studies 
on polymers, copolymers, catalytic reductions, 
kinetics of dissolution, measurement of poly¬ 
merization heats and curing of thermosetting 
resins. There is also a paper on stored energy 
measurements in Apollo 11 lunar samples by 
BTA* A c 


Thermophysical Properties of Matter : The 
TPRC Data Series. Editor : Y. S. ToulouMan, 
Director, Thermophysical Properties Research 
Centre, Purdue Industrial Research Park, 
2595, Yeager Road, West Lafayette, Indiana 
47006. (Plenum Publishing Corporation, 114, 
Fifth Avenue, New York, N.Y. 10011, N.S.A.). 
Thefmophysical Properties of Matter, the 
TPRC Data Series, is the culmination of 
twelve years of pioneering efifort in the genera¬ 
tion of tables of numerical data on materials 
of interest for science and technology. It 
constitutes the restructuring, accompanied by 
extensive revision and expansion of coverage, 
of the original TPRC Data Book, first released 
in 1960 in loose-leaf format, and followed up 
by biannual supplements, the last of which 
came out in December 1966. 

Over the years the Data Book loose-leaf 
format has grown in size and become some¬ 
what unwieldy too in its maintenance by the 
user. Recently, a decision was taken by the 
TPRC and IFI/Plenum Data Corporation to 
issue the complete Data Book in conventiftw«l 




bO'Und volumes, and the present volumes are 
the outcome of this decision. 

This massive, well-planned and carefully 
brought out series consists of 13 independent 
volumes. The initial ten volumes will be 
published in 1970, and the remaining three by 
1972. The volumes in this series are as follows : 

Thermal Conductivity —^Vol. 1—^Metallic Ele¬ 
ments and Alloys ; Vol. 2—Non-metallic Solids ; 
Vol. 3—^Non-metallic Liquids and Gases 
(Pp. 531. Price $ 55.00). 

Specific Heat —^Vol. 4—Metallic Elements and 
Alloys, (pp. 750, Price $65.00); Vol. 5—Non- 
metallic Soilds (Pp. 1649. Price $ 100.00); 
Vol. 6—^Non-metallic Liquids and Gases (Pp. 312. 
Price $ 40.00). 

Thermal Radiative Properties —^Vol. 7—Metallic 
Elements and Alloys (Pp. 1529. Price $ 100.00) ; 
Vol. 8—Non-metallic Solids ; Vol. 9—Coatings. 

Thermal Diffusivity (Vol. 10). 

Viscosity (Vol. 11). 

Thermal Expansion —Vol. 12—^Metallic Ele¬ 
ments and Alloys ; and Vol. 13—^Non-metallic 
Solids. 

The coverage of the specific thermophysical 
properties represented by this series constitutes 
the most comprehensive and authoritative 
collection of numerical data of its kind for 
science and technology. 

Each volume is a self-contained entity and 
provides at the beginning a basiic theoretical 
treatment and a brief review of established 
experimental techniques. The Numerical data 
which form the core of each volume is presented 
in both graphical and tabular format. At the 
end of each volume is the very useful material 
index which will enable the reader to locate 
the particular material whose properties, he 
seeks, be it under the name of an element, 
alloy, .mixture • composition, trade . name, 
synonym, etc. 

The TPRC Data Series constitutes a 
permanent and valuable contribution to s^cience 
and technology and should form a necessary 
acquisition to all scientific and technological 
libraries and laboratories. In them a wealth 
of data heretofore unknown or not readily 
available has been made aiccessible to engineers 
and scientists. 

The TPRC/IFI Plenum Data Corporation are 
extending facilities to Owners of the Data 
Series volume to receive annual listing of 
corrigenda during the life of this edition. 

A. S. G. 


ANNOUNCEMENTS 
The Indian Academy of Sciences 

The 37th Annual Meeting of the Indian* 
Academy of Sciences will be held at the Raman 
Research Institute, Bangalore, on 7-9 Novernber 
1971. 

Programme : 7th November 1971 (Evening) 
Inaugural Session: presidential Address by 
Prof. T. S. Sadasivan, Acting President ; 8th 
November 1971 (Forenoon and afternoon) 
Symposium of papers on “Some Scientific Ideas 
Proposed by Sir C. V. Raman” ; (Evening) 
Lecture on ‘‘Professor Raman and his work ; 
9th November 1971 (Forenoon) Physical 
Sciences : Symposium of papers on “Logic, 
Pattern Recognition, etc.”; (Afternoon) Sym¬ 
posium of papers on “Life Sciences”. 

Award of Research Degrees 

The M.S. University of Baroda has awarded 
the Ph.D. degree in Microbiology to Shrl 
Jawaharlal Raina ; Ph.D. degree in Botany to 
Shri Virendrakumar Punjalal Fadia ; Ph.D. 
degree in Pharmacology to Shri Om Parkash 
Sethi. 

Sri Venkateswara University has awarded 
the Ph.D. degree in Chemistry to Shri R. 
Raghava Naidu. 

Books Received 

Symmetry in Chemistry, By H. H. Jaffe, Milton 
Orchin. (Wiley Eastern Private Ltd., .X 41, 
South Extension 1, New D.elhi-49), 1971. 

Pp. X4-191. Price Rs. 13-50. 

Elementary Solid-State Physics, By R. Rama- 
swamy. (Mrs. Lakshmi Ramaswamy, C/37, 
Thirunagar, Madurai-6), 1971. Pp. 254. Price 
Rs. 8-00. 

Molecular-Genetic Mechanisms of Developr- 
ment. By Z. A. Medivedev. (Plenum Pub; 
Corpn., 114, Fifth Avenue, New York, .N-Y. 
10011), 1970. Pp. xiv + 418. Price $ 25.00. 
Photochemistry of Macromolecules. Edited by 
R. F. Reinisch. (Plenum Pub. Corpn., 114, 
Fifth Vvenue, *New York, N.Y. 10011), 1970. 
Pp. X 4- 229. Price $ 10.00. 

’ Physiological Effects of Noise. Edited by B. L. 
Welch and A. S. Welch: (Plenum Pub. Corpn., 
114, Fifth Avenue, New York, N.Y.. 10011); 
1970. Pp. xviii + 365. Price $ 15.00. 

Single Agents in Cancer Chemotherapy. By 
R. B. Livingston and S. K. Carter: (Plenum 
Pub. Corpn., 114, Fifth Avenue, New York, 
N.Y. 10011), 1970. Pp. x + 405. Price $20.00. 
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UNIVERSAL STABILITY OF THE LAMINAR DISPERSION OF SOLUTE 

IN A POROUS MEDIUM 


N. RUDRAIAH anb PRABHAMANI PATIL 

Department of Mathematics (Post-Graduate Studies), Visvcsvaraya College of Engineering, 

Bangalore^l, India 


Abstract 

A universal stability limit for the laminar dispersion of a solute in a porous medium is 
obtained in terms of a Reynolds number and a Rayleit;h number. This stability limit is improved 
using the techniques • of calculus of variation. By, increasing the Reynolds number R. 
towards unity, we find that the stability region is decreased by decreasing the Rayleigh number 
Ra for the solvent. 


1 . Introduction 

^HE effects of buoyancy forces caused by a 
density difference between the solute and 
the solvent, when the solute is injected into 
the solvent through a porous medium, on the 
stability of concentrated flow is of particular 
interest in dye industry. In such circumstancesi 
to study the stability, one has to take into 
account the natural convection within the 
diffusion cell. In practice, such a convection 
would arise from either a thermal gradient, a 
solute gradient or a combination of these. In 
the present problem we are concerned only 
with the convection due to a solute gradient. 
The physical model we consider is that the 
solute is injected into the solvent, where the; 
density of the solute is different from that of the 
solvent, so that, the buoyancy forces associated 
with the density gradients set up the secondary 
flows and the solute gives rise to definite 
dynamical effects which will be absent in the 
case of no buoyancy effect (i.e., the solute and 
the solvent have the same density). Recently 
Emim Erdogan and Chatwin (1967) have studied 
the steady flow of a solvent in a tube and have 
correlated their theory with the experimental 
work of Reejhsinghani et al, (1966). These 
theoretical and experimental works were based 
on the nature of the steady flow and the 
stability of that flow has not been given much, 
attention. The purpose of this paper is to' 
study the universal stability, namely, a stability 
for motions subject to arbitrary non-linear dis¬ 
turbances of the flow of solvent in a porous 
medium into which a solute of different density 
is injected. 

2 . Universal Stability Analysis 
We assume that the flow of solvent and the 
concentration factor C, in a bounded region 
V (f) with the boundary S, are governed by 
the following system of equations : 


Darcy’s law : 


(q-V) 9] = - VP - pg/kQ 


Pick’s law : 

ft -i" (q.V) C - 
Equation of contiimity : 


Dv-C. 




^ V ■ 9 -- 0 


Wihei e c/ is the fluid velocity, p is the density, p is 
the pressure, k is the permeability of the 
porous medium, g is the acceleration due to 
gravity and D is the diffusion coefficient. 
The boundary conditions' are : 

+ "C = 0 on S (4) 

where ^ is a continuous function of position and 
n is the outward unit normal vector. 

The equations ( 1 ) to (3) under the Boussinesq 
approximation, i.e., the density p is replaced by 
a constant p„ everywhere except in the last term 
of equation (1) and using |'i _)-o C] 

where a is the coefficient of volume expansion, 
become 

.ht -»• -> 

ht I- 


1 



> 

I 

^q -! ■ [1 -1- aC] g 

(1 a) 

sc 


- DV’* C 

(2 a} 


0. 


f3 a) 

The basic motion (q; C, p) at time 

f =0, 

IS altered to 


C + 0 ; 

p* = p -l-P;[w;;Where 

both the basic and 

altered 

flows satisfy the 

same basic equations 

(1) to 
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(3) and the same boundary conditions (4). Our 
aim is to determine whether the altered flow 
will approach the basic flow as- t -> co. This 
we determine by using the energy principle as 
developed by Joseph (1966). Obtaining the 


X = 0 - 


and X and Y are both positive. 

Multiplying equation ( 8 ) by X and ( 11 ) by 


difference equations by subtracting the then subtracting, we obtain 


equations for the basic flow from those of the 
altered flow and multiplying the resulting 

Darcy’s law and Fick’s law scalarly by u and 0 
respectively we obtain the energy equations. 

dKi 2 c -> 

~dt^ Ki = - (u.E.u - ag.u6) (5) 

dK, -> 

= _ (u. \7ce + Dv®- VS) - D (oe^-y (s) 


where E is the basic strain rate tensor, 
i li-) is the Kinetic energy, 

Ko = (i 0- ) is the concentration energy. 


ga dt - KljX + KiY < 0. (13) 

By a similar process from equations ( 9 ) and 
( 12 ) we obtain 

Id. 

> dt - KiY + K 3 X < 0 . (14) 

Adding (13) and (14) and integrating it from 
0 to t, we get 

+ 5) Ki^ + ffa (Kyi < I (f. + 

-f ga (K 2 o)^J exp. (fxt) 

where (m 4- ^D/d^) > o, and K>o are the 


( denotes the volume integral over V initial values of K^ and K.,. K O' and 


)' denotes the surface integral over S. as t —oo if ya < o. 


From equation ( 10 ) it 


Defining—m as the least eigenvalue of E, follows that/u < o if R <2 ( 1 -_r,). Hence 
= max. I V C|, applying the Schwartz’s condition for universal stability is 


inequality and using the conditions 

u . n = 0; -h od 0; V • u ^ ( 
we obtain 


1 dKi ^ (1 —] 
ga dt ka 


1 dKa 
^ dt 
where 


Re) 

- Ki - K. 


Ki < 0 


Ki - Ki^; K. = Ko4; Re 


0 < Ra < 2' (1 — Re). ^ 

The number 2 will depend on the geometrical 
configuration, i.e., 2—3 for a spherical 

geometry, 2 = 1 for a channel flow. 

The limit (15) can be further improved 
using the techniques of the calculus of variation. 
For this, equations (5) and ( 6 ) are re-written 
in the form 

d 

^ (Ki + APr Ks) = - [RaS (Ij + AI^) 

+ (I» + AI 4 )] ( 16 ) 


where 


is such that 

(V ^ • V 0) H- (croy 
We note that 


d^ K"- 


^ ^ 

Ii = (A‘i^^-F-'y + /C-U0); li= (V.\/,p8); 

13 = (v“); li = {\/e-ve} + (oB-y. 
/aDk\^-> 


X = (ji -t- '^) exp. (- H-t) 


/aDk\ ^ 

V;8d“; 


V=:u; mF-E; r= 


and 

Y = i3 exp. (— jat) 
where 

1 r^D , c 


__ 1 (-21 
2 L'^d^ 

-ui 


f+ 


- Re)] 

(1 - Re)}'’ 

Re) -Ra}J 


9 gk; / 4 i - 

The motion is stable if d/dr (Kj^ + X p K,) < 0 , 
Wihich is possible only when 

Rai (Ii + AIoj 4 (I3 4 AI4I > 0 . ( 17 ) 

The problem now is the following : First we 
consider X > o as given and look for the smallest 
value of R^^ for which (17) holds. We will 

( 10 ) call this R;^ (/x^). Next we seek the value of 


Ra = a^d2/c/D is the Rayleigh number for the 
solvent, satisfy the differential equations 


JL ^ 4. 

ga dt 


Y = 0 


A for which R/ (fi^) is greatest and we call 
this R(/ii). We see that for a fixed if 
(^ 1 ) we will have stability. By chang- 
ing (co)] one can establisih an open 
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region of certain stability near the origin of 
the (R,,2 , ) cartesian plane. This can he 

achieved by discussing the maximum problem 
fon a fixed and in the form 
“ (II I- AIo) - Max. 

with the normalizing condition + >^14 = 1 . 

By introducing the Lagrangian multipliers 
1/R^ and P (r, t)/R^ we obtain the Etiler- 
Lagrange equations 

V + . V -h (k - 1 - AvAJ (? = - VP 

2^ ik I-AV'/')-^= (19) 

Solving these equations we get the required 
eigenvalue. It may be seen (comparing with 


563 

Westbrook, 1969) that the variational problem 
iias a solution and that 

max. (-“ ii — XU) == 

Rx 

where R^ is the greatest lower bound of 
and Rj^^ are the eigenvalues of (18) and (19). 

The motion is stable if E/<Rx. 
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2. Joseph D. T')., Arch, Rat. Me^h. Anal.^ 1966, 22, 

163. 

3. ReejhsingUni et. al„ A.I.CH.EJ., 1966, 12, 916. 

4. Westbrook, D. R. , Physics of Fluids, 1969, 12 (8), 

1647. 


STUDIES ON THE FREE AMINO-ACIDS OF THE HAEMOLYMPH OF 
POECILOCERUS PICTUS (ACRIDAE) DURING OVARIAN CYCLE 

SHARADA SHRINGI*, R. C. KANKONKAR and S. S. RAO 
Department of Immunology, Haffkine Iifisiitute, Parel, Bombay-12 

Abstract 

The free amino-acids occurring in the haemolymph of P. pictus were studied chromato- 
graphically. No major differences were observed in the amino-acid composition of male and 
of female P. pictus. The study of free amino-acids during its ovarian cycle showed that the 
cystine was low during the moulting period and glutamic and aspartic acids were low at 
the egg-produaion stage. 


Introduction 

HE occurrence of free amino-acids in 
relatively high concentration in the haemo¬ 
lymph of insects has attracted the attention of 
a number of investigators. The haemolymph 
of a number of species of insects has been 
studied by Duchateau et Florkin'"^, 

Florkin et al.^ and Benassi et al.^. In Musca, 
Pratt^^ found in relative abundance, taurine, 
an amino-acid that is not known as a consti¬ 
tuent of any protein. Besides this, many 
striking differences have been reported in the 
relative concentration of individual amino-acids 
of different species of insects (Duchateau and 
Florkin)'^ and even in the same species at 
different stages of the life-cycle (Florkin) 8 . 

Recently, Pant and Agarwal^^ studied the 
haemolymph of the 5 th instar larva and adult 
of Poeciloceius pictus and Dikshit et al.^^ have 
investigated the free amino-acids in the 
haemolymph and testicular tissue of the adult. 
According to Chen^i, the free amino-acids in 


* Senior Research Fellow, Council cf Scientific & Indus¬ 
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the blood of insects make an important contri¬ 
bution to the various regulatory processes. It 
was, therefore, thought useful to study the 
free amino-acids in the haemolymph of 
P. pictus during its ovarian cycle. 

Experiments and Results 

Newly hatched nymphs of P. pictus were 
collected from Calotropis plants from fields at 
Saugar in Central India during their breeding 
period, viz., July-August. They were reared 
at room temperature in the laboratory by 
providing food (calotropis leaves) and water 
ad lib. The insects were bled using the method 
of Sternburg and Carrigan^-. The haemolymph 
obtained from insects of the same age and sex 
were then pooled to get at least 0 • 5 ml of the 
haemolymph for each group. Twelve such 
groups were formed. They are (1) 5th instar 
larva, (2) newly hatched male, (3) newly 
hatched female, (4) 7 days old male, (5) 7' days 
old female (virgin), ( 6 ) 7 days old female 
(copulated), (7) 15 days old female, ( 8 ) 32 days 
old female (before egg laying), (9) 37 days: old 
female (just after egg laying), (10) 42 days old 



564 Studies on the Free Ammo 

females (15 days after egg laying), (11) 48 days 
old female (just laid for the second time) and 
(12) ovariectomized female. 

Ovariectomy was performed by removing the 
ovary from the lateral slits of the anaesthetized 
insects. The wound was sealed with paraffin 
wax. 

The free amino-acids were studied after 
removing proteins and fats from the haemo- 
lymph using Awapara’s'^-^ method with slight 
modification. The haemolymph sample (O-l- 
0*2 ml) was deproteinized with cold ethanol 
(75% v/v). It was allowed to stand for 
15 minutes at 2^^ C and centrifuged. The 
supernatant transparent fluid was evaporated to 
dryness. The resulting residue was defatted 
by two successive extractions with ether (1ml) 
and taken up in distilled water (0*2 ml). 

The purified haemolymph was subject to 
two-dimensional descending paper partition 
chromatography. The Partridge!^ solvent 
system as modified by Dikshit et aV^ was 
adopted which consisted of n-butanol-acetic 
acid- and water (12 : 3 : 5 ) as the first solvent 
system, and phenol water [4: 1 (w/v)] as the 
second solvent system. The sample was run 
with the first solvent system for 14 hours. The 
paper was then air-dried. It was then run at 
right angles to the direction of the first run 
with the second solvent system for 12 hours. 
After drying the paper in air, it was sprayed 
with 0-4% ninhydrin solution prepared in 
acetone. The spots were developed by keeping 
the paper in an oven at 105° C for 8-10 minutes. 
For the identification of the free amino-acids 
in the haemolymph, standard amino-acids were 
spotted at the same time. The size of the 
amino-acid spot was used as a rough estimate 
of the increase or decrease of the amino-acids 
in the different groups. 

common amino-acids (Isoleucine and 
leucine taken as one amino-acid) and /3-alanine 
were detected using standard amino-acids for 
comparison. Besides these, there were some 
other spots which could not be identified. 
Cysteic acid and asparagine were absent in all 
twelve groups of haemolymphs chosen for the 
present study while all the essential amino-acids, 
namely—arginine, histidine, isoleucine/leucine, 
lysine, methionine, phenylalanine, threonine, 
tyrosine and valine were present in them 
(Table I). 

Cystine was found to be absent in the 5th 
instar larva and in newly hatched male. It 
was also absent in the 37 days old female just 
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after egg laying. Besides cystine, glycine 
also found to be absent in the newly hatcli^' 
malesi while these amino-acids were found to fc 
present in newly hatched female. Otherud^ 
there was no significant difference between it 
two groups. 

Among the 7 days old virgin and copula 
females, concentration of cystine and glyrtf 
was found to be more in copulated feniii^ 
while^ that of lysine was more in virgin 
As •' compared with the newly hatrl^i^ 
females the virgin as well as copula^* 
females contained less amount of mcdiiJ 
nine, tryptophan and valine and compar 
tively more of arginine, histidine, hydros 
proline and threonine. The 7 days old malt* 
compared with the newly hatched male It 
more cystine, glycine, histidine and sent 
Cystine and glycine were totally absent 
newly hatched males. The comparison of t 
free amino-acids in the haemolymph of 7 tf;i 
old male and female showed that arginli 
glutamine, isoleucine/leucine, phenylalanine 
proline v/ere present in larger amount and 
serine was present in less amount in the fei»£ 
than in the males. 

In the 15 days old female (the period wll 
the synthesis of yolk and protein takes 
during oocyte development) aspartic ;t 
glutamic acids were absent while the concent r 
tion of cystine, glycine, histidine and hydrim 
proline had gone down as compared to 7 
old female. 

Aspartic and glutamic acids reappeared in I 
thirty-two days old female in which the yt. 
and protein synthesis was practically comp It* 
There was an increase in the concentration 
tyrosine and decrease in the concentration 
arginine, glutamine, phenylalanine, proline ii 
threonine in the 32 days old female. 

Concentration of many amino-acids was foil 
to be increased in the 37 days old female. Thf 
were arginine, hydroxyproline lysine, methionii 
phenylalanine, proline, tryptophan and vail 
while cystine and glutamic acid disappeared. 

In 42 days old females (15 days after r 
laying), the time when the second oocyte ink 
the position of terminal oocyte (period 
second egg laying) an excess of m 
/3-alanine, cystine, histidine and threonine w 
noted while the concentration of arginir 
hydroxyproline and lysine decreased. Aspari 
and glutamic acids and proline were found 
be absent. 
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Table I 

Free amino-acid composition of Poecilocerus pictus 


rr ca 
^ g 

4) C 


'S 


i:' £ 


7 days old 
female 

V Cop 


o 

t/i 




UQ ' 

in tjQ 


«as 


s I 


et cd 

1—4 ^ 

'w' >11 

I 

rt *-* J2 



1 

iP 

2 

9 

8 

iP 

•1 

9 

5 

9 

6 

9 

7 

9 

8 

9 

9 

9 

10 

9 

n 

9 

12 

a-Aianiac 

-f-f- 

■f 

4- 

-f- 

4 

4- 

4 

4- 

4" 

4 4 

4 

4 

/ti-A lanine 

-f- d- 

4 

•4- 

4* 

4- 

4 

4- 

4- 

4 

4 -t 

4 - 

4 

Arginine 

-f 

4* 

1 

4 

4 4 

4- 4 

4 4 

4- 

4 4 

4 

i 

4 

Aspartic acid 


4- 

4- 

4 

4 

4 


4 

4 

... 

— 

4- 

Cysiine 

- 

- 

4- 

44 

4 

44 

4 


- 

-1- 4 

•} 

-F 

L (•+■ ) Glutamine 

-h 

4- 

4- " H 

4 

4 4 

4 4 

44 

4 

4- 

4 

4 

4 

Glutamic acid 

4- 

4- 

4' 

4- 

4- 

4 


4- 


..... 

— 

4 

(Ilycine 

-4" 

— 

4- 

4” 4- 

4 

4 4 

{• 4 

4* 


4 

4" 

4 . 

Histidine 


4* 

4 

4 4 

-h -{• 

4 4 

4 

f 

4- 

4 4 

4 

4 

Hydroxyproline .. 

-f-f 

4-4- 

4- 

4 4 

4 4 

4 4 

4- 

4 

4 4 

4 

*F 

4 

Isoleucine/leudne 

4" 

4- 

+ 4- 

4 

44 

4 4 

4 -h 

4 4- 

4 4 

4 4 

4 

4 

Lysine 

4" 

4* 

4- 

4 

4 4 

4 

4 

4 

4 4* 

4 

4 

4 

Methionine 

4- 

4- 

+ 4- 

4- 

4 

4- 

4- 

-t- 

4 4 

4 4 

4 4 

4 . 

FhenyUlanine 

4- 

4- 

4--t- 

4 

r 4 

4 4 

4 4* 

4 

F 4* 

44 

4 4 

4 

Fro line 

'h 4- 

+• 

44- 

4 

4 4 

44 

4 4 

4* 

44 

— 

4 

4 

Seiine 

4'4 

+■ 

4* 

4 4 

4 

4 

4 

4' 

4“ 

4 

4* 

4 

Tr>ptophan 

4- 

4- 

4 4 

4 

4 

4- 

4- 

4- 

F4 

4 4 

f 

4- 

Tyrosine 

4“ 4- 

i- 

4- 

4- 

4 

4 

4- 

4 4 

4 

4 

4 

4 , 

'threonine 

4- 

4'4' 

4» 

44 

44 

4 4 

4 4 

4 

4 . 

44 

4 

-f 

Valine 

4- 

4 

4 4 

4 

4 

4 

4 

4' 

4 + 

4 4 

4 

4- 

Uniiicntified spots 
Spots 1 

4- 

+ 4- 

4* 

— 


... 







1 . 2 

— 

— 

— 

— 

4- 

4 “f* 

... 

— 

.... 

4,4 

— 

«- 

„ 3 

- 

4- 

— 

4-4 

4 

44 

4" 


- 

4 

- 


„ 4 

4-4“ 

- 

— 

— 

. 

- 

- 

... 

- 

- 

- 

— 

» 5 

— 

— 

— 

— 

•— 

- ■ 

-• 

— 

— 

— 

— 


„ 6 

— 

— 

— 

.... 


- • 


.... 

.... 


- 

... 

„ 7 

- 

- 

- 

- 

... 

- 

.... 

4 

— 

- 

- 

- 


In 48 days old female (just after second egg 
laying), the pattern of free amino-acids was 
more or less the same, flowevcr, aspartic and 
glutamic acids were totally absent. 

In ovariectomized females concentration of 
nearly half the free amino-acids decreased and 
that of proline increased and aspartic acid dis¬ 
appeared once again. 

Discussion 

The unidentilied spots found in the haemo¬ 
lymph chromatogram may include such 
uncommon amino-acids as a-aminobutyric acid, 
7 -aminobutyric acid, ornithine and taurine, etc.’ 
(Gilmour^^> and Pratti«). These amino-acids 
arc known to exist in the free state in the 
haemolymphs of some of the insects but for the 
want of these amino-acids in pure form for 
comparison, our speculation could not be 
confirmed. 

Pant and Agarwal^*, who studied the amino- 
acid composition of haemolymph in the 5th* 


instar larva of P. pictus, reported the absence 
of arginine and methionine in it. Our finding 
contradicts their observations. Wc found these 
amino-acids present not only in the haemolymph 
of the 5th instar larva but also in the 
haemolympdi of twelve different groups of 
P. pictus that we have undertaken for the 
present study. 

Cystine was absent in the haemolymph of 
those larvae which were about to moult but 
it appeared in the newly hatched females. 
Lack of cystine in some insects is known to 
result in interference with moulting process.- 
Such interference in the moulting process has' 
been observed by Hou.se and Michelbucher 
et in Blattela and Lnddia respectively 
when these insects were fed on a diet having 
reduced cystine content. It therefore appears 
quite likely that in the case of, P. pictus also 
the cystine might have been utilised for the 
moulting process. It was also absent in just 
IMd females (87 days old). 


3 . 
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Though Chen^i has reported, significant 
differences ‘ in the free amino-acid contents of 
male and female insects, no major differences 
were observed in the amino-acid composition of 
male and female P. pictus haemolymph. Only 
cystine and glycine were absent in the male 
haemolymph. 

The disappearance of glutamic and aspartic 
acids from the haemolymph of 15 days old, 42 
days old (15 days after egg laying) and 48 days 
old females suggests that these two amino-acids 
which are important in transamination are 
consumed when there is increased need for 
protein synthesis. These two amino-acids 
reappear when the stress on protein synthesis 
needed for development of egg is less. 
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ISOTHERMAL GRAIN GROWTH IN STRAINED COMMERCIAL 2 S ALUMINIUM 

(Miss) H. CHAJSTDRA and E. S. DWARAKADASA 
Materials Research Group^ Department of Metallurgy, 

Indian Institute of Science, Bangalore--12 

Abstract 


In the Recryscallization-Anneal Technique 
14-15% is necessary for extensive grain grow 
nearly a Hall-Petch type relation for moderate 
grain sizes. 

Introduction 

TN an attempt to study the effect of grain 
size on the low temperature plastic flow 
characteristics of Indian commerical aluminium, 
it;was found necessary to determine the thermal 
treatments that produce the desired grain size. 
The recrystallization-anneal technique was 
employed and the present communication 
summarizes the results obtained. 

Materials and Treatment 
Rolled sheets of commercial 2 S aluminium, 
2*5 miti in thickness, were used. The average 
analysis as reportedi is 99;57 Al, with Fe and 
as the chief impurities. . Strips of size 10 mm 
ic 50 miri were cut from the as-received sheet 
and annealed for 1 hr at 460® C. The initial 


■or commercial aluminium a critical strain of 
h. The hardness-grain size relation follows 
and small grain sizes, but deviates at larger 

grain size in all the samples (about 500) was 
checked and found to be uniform at 0*03 mm. 

The annealed specimens were strained 
plastically by pulling in tension in a universal 
testing machine at a rate of Imm/min. The 
hmount of pull on the machine was calibrated 
to result in permanent plastic strain in the 
samples in steps of 1% up to a maximum of 
about 30%, at which fracture occurred. The 
strained samples were then annealed in a muffle 
furnace at a temperature of 400® C for periods 
upto 24hrs. No etching was done prior to 
annealing. At the end of the annealing period 
the specimens were withdrawn and cooled in 
still air. Tucker's etchant was used to etch 
the samples by swabbing until the grains were 
just revealed. Grain sizes were measured under 


iV’o, 
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too microscope at suitable magnifications. 
Iloirciiiess values were recorded on a Vicker’s 
Hoirciness Tester using 1kg load. 

Results and Discussion 
1 shows the effect of pre-strain on 
tlxo giain size in the annealed commercial 

alominium for three different annealing periods, 
ue^., 6, 12 and 24hrs. The data presented in 

1 are obtained from 20 sets of samples, 
it • is apparent that the results are re- 
pr-odLucilDle. This was.further checked by selecting 
single random values of strains and performing 
tire? tests. The critical strain for extensive 
gi"<iin growth is 14-15% as against 2-3% in 
pure aluminium^. This difference will 
to be attributed to the presence of the 
irrrp)unities. By controlling the pre-strain in the 
range 14-30% it is possible to obtain any 
duHired. grain size in the range 0*05 to 15 mm. 

Tilio grain size is nob very sensitive to the 
annealing period; it only slightly increases: 
witla increasing annealing period, for strains 
grouter than the critical strain, while at lower 
i^tx-uins it is unaffected. 

In tine region of critical strain, no grain 
bi.>iand.aries were visible in the gauge length of 
tho specimen. In these cases the grain size 
dc'voloped was taken as that between the first 
viKilDle grain boundary near the top and bottom 
marks. It is possible that in larger 
Kamples, this value is influenced. 

F'igure 2 shows a plot of hardness (VHN) vs. 
nrtiin size in these samples. A Hall-Petch*^ 
tyi>o relation was tried for fitting the hardness, 
da i u. It was found that for lower grain sizes, the 
lut I'ciness values were scattered about a straight 
lillio of the type : 

H: = Ho4-?cd-^ (1) 

wilh. Ho ~ 23 and k ^ 1-2. Thus in commercial 
alominium also the Hall-Petch equation may 
be obeyed, but a more rigorous check would 
be** possible only if the yield point data, 
t^Sf^ecially those obtained at low temperatures, 
art*' available. 

It may also be noted that in Fig. 2, the 
hax'<3n.ess of specimens with large grain sizes 
is 5 -urprisingly higher than that predicted by 
eq^.^a.tionL (1). One would normally expect the 
hrtreiness to be lower. This again seems to be 
a poculiar feature in commercial aluminium, 
la the present study the different grain sizes 
we3re obtained by straining and annealing. Thus, 
tho deviation observed in large grain sizes is 
proloably associated with the dislocation struc¬ 


ture as influenced by the critical strain. Such 
a behaviour as is reported here has not been 
reported earlier in aluminium. Specimens with 
very large grains have, therefore, to be viewed 
from a different angle. In armco iron, brass, 



Fig. 1. Variition of post-ann<»al grain size in com* 
merciil 2 S aluminium as a function of pre-slrain 
Annealing ten p rat a re : 400° C. 



FIG. 2. Variation rf h;rbieFP (VIIN) as a f nc ion 
of grain sizes in strain annealtd CLinmcicial 2S aluniiiiium 




568 Parthenium Weed, in Mysore State and Its Control f Cunm 

L Science 


bronze and copper the Hall-Fetch relation was 
observed^*^ to hold good for values of d~ 2 
greater than l*5mm.'2. in the present study 
also it is found that the VHN values are 
linearly related with d'^ (mm'a), for values 
greater than 0*5* 

In order to give an unequivocal explanation 
as to the observed anomalous behaviour, it is 
necessary to make a deeper study of the dis¬ 
location structure in coarse-grained commercial 
aluminium* 

Conclusion 

A critical strain of 14-15% is necessary for 
extensive grain growth in commercial 2 S 
aluininium* There exists the possibility of 
growing single crystals by the recrystallization-. 
anneal technique in this material. Hardness and 


grain size may be related by a Hall-Fetch type 
equation. The specimens with large grain size 
show significantly higher hardness. 
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PARTKEtNlUM WEED IN MYSORE STATE AND ITS CONTROL 

JAYACHANDRA 

DepaTtment of Botany^ Bangalore University, Bangalore-1 


WTHITE top • (Parthenium hysterophorus 
Linn.), a member of Compositae, is a 
native of tropical America^, It is reported to 
be widely held that the seeds of this weed 
came to India with grains imported from 
U.S.A. or Canada^. In India, the weed was 
first pointed out in Poona (Maharashtra) by 
Prof. Paranjape in 195as stray plants on 
rubbish heaps and was reported by Rao^ in 1956, 
as a new record for the country. Since then 
it has spread to Kashmir*^, Delhi<> and Madhya 
Pradesh”^. 

In 1961, Ladwa and PatiD recorded this 
weed as a rare plant from Dharwar (Bombay 
Karnatak region) and so far the weed does 
not seem to have been reported from any 
other part, of Mysore State. The author has 
observed the weed in pure dense stands in 
Bangalore, Mysore, Arasikere, Birur, Bhadravati, 
Shimoga and many other stations on Bangalore- 
Talaguppa railway line. Specimens collected 
from these regions tally well with descripltions' 
given by Rao^ and Maheshwari^. Considering 
its spread and abundance the weed may 
be said to have invaded these regions, about 
six years ago. It inhabits goods Shed areas, 
slopy sides of railway track, roadside, edges of 
canals, wasteland and new construction sites. 
Similar. habitats have been reported for the 
weed from other parts of India7’9’io. 

.. Transport seems to be the sole means of 
(Pspersal of the weed over long distances. The 
weed produces alarmingly large number of 


small fruits which with the help of the two 
spongy pads attached to their body can very 
efficiently be disseminated locally by wind and 
water. 

The Seedlings come up in abundance in the 
early monsoon period. The radical leaves 
spread radially very close to the ground over 
a considerable area allowing no other seedling 
(to come up. By their vigorous top growth they 
can overtake any other species in their 
neighbourhood. They start flowering when, 
about a month old and remain flowering and 
fruiting profusely for six to eight months. 
Thus, the prolificity and aggressiveness of the 
weed contribute a great deal to its quick spread 
and successful colonization. 

Within about two decades the weed has 
become naturalised in many parts of our 
country'^. The gravity of the situation that 
would arise if the weed is left unchecked, is 
indicated by many workers. Vartak^'^ reported 
the weed as spreading .like a wildfire in. 
Maharashtra encroaching on cultivated fields 
and grasslands and that a piece of land yielding 
9-10 C.L. of grass hardly yields a single C.LJ 
due to thisi weed. It has also been a menace 
in forest nurseries^. Shelmire (quoted by 
Maheshwari'7) has classed this weed among the 
top seven for their role in contact dermatitis. 
Its pollen is known to cause allergy^, 
Parthenin, one of the constituent principle^ 
characterised, is* known to act as a depre^apf 
on nervous syatwn in human beings^. If such 
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FIGS. 1-3- Showing the effect of ‘ Bromacil ’ on Par’- 
tkeniunt hysierophort.s Linn. Fig< Control. Fig. 2. 
Plot treated with Bromacil at 2 kg/ha. Fig, 3. Plot 
treated with Bromacil at 4 kg/ha. 
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a noxious weed as this is allowed.unchecked, 
it is sure to lose no time in posing a serious 
threat to agriculture and public health. 

It is reported that, as the weed is not known 
to be affected by any pest or disease, biological 
methods for its control do. not seem possible^. 
Its impact on human health warns against the 
recommendation of frequent hand weeding. 
Hence only chemical methods seem promising 
for the ■ successful eradication of this weed. 

From well-replicated field trials carried out 
during February-May, 1971, in the fallow land ■ 
of Department of Botany, Central College, 
Bangalore, it was found that Bromacil:. 

(5-bromo-3-sec. butyl-6-methyluracil) at 2 and 
4 kg/ha gave cent per cent control of the weed- 
population at the flowering stage (Figs. 1-3)'.' 
Within a week, leaves of the treated plants 
showed progressive browning from tips and 
margins. Later the inflorescences also dried 
up. The plants died in about a fortnight and 
did not show any sign of recovery even after 
four months. 1 kg/ha was not effective in this 
regard. 

It may be concluded from the trials that 
Bromacil at the rate of 2 kg/ha is effective in 
killing white top at the flowering stage. 

Diquat (9, 10-'dihydro-8 a, 10 a-diazonia- 
phenanthrene-2 A) and MSMA (monosodium 
acid methanearsonate), at the rata of 0*5 lb and 
4 Ib/ac respectively, have been reported to be 
effective in killing white top under Trinidad 
conditions**. Investigations on the sensitivity 
of the weed at different stages of its growth 
to Diquat, MSMA and Bromacil and the 
feasibility of the application of these chemicals 
to arable land under Bangalore conditions are 
in progress. The usefulness of the esters of 
2, 4-D, some of which are suggested to be 
effective*, is also being tested. 

The author is thankful to the Head, Depart¬ 
ment of Botany, Bangalore University, 
Bangalore-1, for the facilities and to Dr. K. C. 
Nag of the DUPONT for the free sample of the 
Wieedicide. 
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CHEMICAL INVESTIGATION OF THE 

STEM BARK OF‘HESPERETHUSA 
CRENULATA (ROXB.) M. ROME 

A chemical investigation of the title plant was 
undertaken because of its reported medicinal 
picperties^ and the present communication 
deals with the findings on the examination of 
the n-hexane and benzene extract of the 
powdered stem bark. 

The powdered stem bark (1kg) was extracted 
successively with n-hexane and benzene. The 
extract when examined by T.L.C. (silica gel G) 
indicated the presence of the same components. 
Hence the extracts were combined after the 
removal of the solvent and chromatographed 
. on neutral alumina. The column was eluted 
with petroleum ether, pe'.roleum ether/benzene 
mixtures (9:1, 1:1, 3:1) and also with 
varying proportions of benzene-chloroform 
mixtures and finally with chloroform. The 
petroleum ether eluate gave two crystalline 
fractions A and B, and the petroleum ether- 
benzene eluates gave a mixture of two crystalline 
compounds. Benzene, benzene-chloroform and 
chloroform eluates did not give any crystal- 
lizable material. 

The first crystalline fraction A (125 mg) was 
rechromatographed thrice on neutral alumina 
and then recrystallized from petrol/acetone to 
give a T.L.C. pure compound, m.p. 139-140° C. 
This gave a single spot on T.L.C., made visible 
by rpraying with 7% ceric sulphate solution in 
10% sulphuric acid and then heating to 100° C 
for few minutes. The pure compound gave an 
acetyl derivative which after purification by 
chromatography and recrystallization from 
petrol/acetone melted at 126-127° C. The original 
compound was found to be identical with 
|J-sitosterol, which was confirmed by its m.p. 
and mixed m.p. with an authentic sample of 
jS-sitosterol. 

The second crystalline fraction B (450 mg) 
after repeated chromatography and recrystal¬ 
lization from acetone/methanol gave a T.L.C. 
pure compound, m.p. 211-212° C. It gave an 
'acetyl derivative with acetic anhydride/pyridine 
mixture and the pure acetyl derivative had an 
m.p. 213-214° C. The compound isolated from 
fraction B was found to be identical with lupeol 
^by its m.p. and mixed m.p. with an 
authentic sample of lupeol. The identity of 


the compound as lupeol was also confirmed by 
a compaiison of the I.R. spectrum with that of 
an authentic sample. 

The crystalline mixture of ’Compounds eluted 
with petroleum ether/benzene mixtures was 
separated into compounds C and D by 
chromatography on alumina. The compound 
C (105 mg) after rechromatography and re¬ 
crystallization from benzene/petrol gave a 
T.L.C. pure crystalline substance, m.p. 100- 
100-5° C (anhydrous) and 68-69° C (hydrated). 
This was identified as 4-methoxy, 1-naethyl 
2-quinolone2 by elemental analysis and 
spectral data. 

The compound I) (90 mg) after recrystalllza- 
tion from acetone/chloroform yielded a sharp 
melting (189-189-5° C) compound which ^ave 
a single spot on T.L.C., which fluoresced blue 
under ultraviolet light. It showed all the* 
tes!s of a coumarin. The substance analysed 
for the molecular formula C 5 4 H ^404 (M -}- peak 
246) and showed the following spectral 
characteristics. 

3400 cm-i (OH) 1720 crn'i (C=0) 
1635 cm-i 1575 cm-i (0=0). 

226 rm (shoulder, log « 4-0) 248 rofi 
-(log e 3-7) 259 m /1 (log e 3-64) 336 m/c (log 

e 4-25). n.m.r.* (CDClj, TMS internal 

reference). 

Sl-26 (3H, singlet) 5 1-35 (3H sing-let) 

5 2-05 (IH, broad singlet, removed by DoO) 
53-25 (2H, doublet J, 8 cps) 54-75 (1 H, 

triplet, J, 8 cps) 5 6-15 (IH, doublet J, 10 cps) 
5 6-6 (IH, singlet) 5 7-25 (IH, singlet) S7-61 
(1 H, doublet J, 10 ops). The compound was 
optically active and M^^^= + 27° (CHCIg). 

On tlie basis of these results the compound 
was identified as marmesin. The n.m.r. spectral 
assignments are indicated as shown below. 






S1.26.81 35 



H S6.13 


'■HjC/oh 

6 2.0 


H66.6 


The authors are grateful to Dr. K. Ganapathl, 
Director, Regional Research Laboratory, 
Jammu/Kashmir, for providing laboratory 
facilities. Thanks are also due to Prof. T. R. 
Govindachari, Director, CIBA Research Centre, 
Bombay, for providing authentic samples of 
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sitosterol and lupeol and also for the 
elemenlal analysis and spectral data. 

Regional Research M. N. S. Nayar. 

Laboratory (Branch), M. K. Bhan. 

Sanat Nagar, Srinagar-5, V. George. 

Jammu & Kashmir, (India), , / 

May 24, 1971. 


* 60 n) c. spectrum. 

1. Tnr W<:alth of India (Ed. B. N. Sastri, 1959, 5, 

40. 

2. Photochemistry (In press). 


A FUNGAL FILTRATE WITH 
PRONOUNCED INHIBITORY ACTION 
AGAINST SEMLIKI FOREST VIRUS 
(SFV) IN MICE* 

Abstract 

Aspergillus flavus Link, strain 6-MFA, produced 
antiSemliki Forest Virus substance in stationary 
culture. 87% of the infected treated mice were 
protected when 100% of the control mice died 
due to infection. Major activity was confined to 
acetone precipitated fraaion. Under similar con¬ 
ditions of test acetone fraaion (helenine) from 
Penicillium funiculosum NRRL 2075 (standard) 
could induce only 34% proteaion. The acetone 
fraction of 6-MFA filtrate was more effeaive in 
protecting mice challenged by subcutaneous route 
than the intracerebral route. Strains of Aspergil¬ 
lus flavus varied in antiviral aaivity. 

We have observed striking virus inhibitory 
action of a mould filtrate, designated 6-MFA, 
obtained from a laboratory strain of As^per-- 
gillus flavus Link, grown in Shope’s medium^ 
and tested in 35 days old Swiss mice infected 
with Semliki Forest Virus (original strain, 
Smithburn and Haddow, ATCC). 

It was found that with a dose of virus that 
produced 57% mortality in the control, the 
crude filtrate (mycelial mat extracted with 
culture filtrate) was able to protect treated 
mice to the extent of 80% (Table I). Similar 
filtrate obtained from Penicillium funiculosum 
NRRL 2075^ contained much less antiviral acti¬ 
vity and under similar conditions Penicillium 
chrysogenum, strain NRRL 1951. B 25^ and 
NRRL 1951- induced only 70% and 30% pro¬ 
tection respectively (Table I). 

The acetone precipitated fraction of 6-MFA 
filtrate prepared according to Shope^’^”^ 
exhibited higher antiviral activity. Mice were 
injected intraperitoneally with freshly pre¬ 
pared acetone fraction 24 hours in advance of 
subcutaneous challenge by dilution of 10% 
SFV infected mouse brain homogenate (Table 
II). Following such a prophylactic injectic^ 


mice were examined daily, morning and evening, 
‘ for specific symptoms and death due to paralysis 
for a period of 14 days. In this manner it wasl 
observed that about 87% of mice were pro¬ 
tected. The control mice succumbed com¬ 
pletely to the same virus dilution within an 
8-day period. When activity of the acetone 
fraction of 6-MFA was compared with activity 
of similar fraction from Penicillium funiculo-- 
sum, NRRL 2075, it was found that the latter 
could induce only 34% protection (Table II). 

We have further observed that the adminis¬ 
tration of the acetone fraction 24 hours before 
SFV given directly into mouse brain does not 
lead to similar resistance in mice, but the onset 
time of the disease is slightly prolonged (Table 
III). The two experiments (Tables II and III) 
show that the virus inhibitory effect of the 
acetone extract of 6-MFA filtrate is! influenced 
by the route of virus challenge. Isolation, 
characterization and mode of action of the 
antiviral agent and method of its fermentation 
will be the subject-matter of a separate 
communication. 

A finding of some interest is that even the 
closely related strains of Aspergillus flavus 
vary markedly in the production of anti¬ 
Semliki Forest Virus substance (s). 

Powell et aU^ found that a filtrate designated 
M 5-8450 obtained from fungus Penicillmm 
stolonifevum protected 100% of SFV infected 
and treated mice under conditions when 88% 
of the untreated mace died due to virus. Shope 
reported that Penicillium funiculosum, NRRL 
2075 produced antiviral substance (named 
helenine) against Col. S. K. and Swine influenza 
virusi during growth in liquid culture that could 
be extracted with acetone, and observed that 
the extract protected 77% of the mice challenged 
with SFV-"^, and later^ achieved nearly 100% 
protection using a product obtained from 
culture No. BC. 17-5 by effecting certain 
improvements in the technique of extraction. 
Banks et al.2 reported the presence of virus¬ 
like particles in penicillin producing strains 
NRRL 1951 and NRRL 1951 B. 25 of 
Penicillium chrysogenum, and found that 
both the virus particles and the ds-RNA 
derived from these viruses were active 
inducers of interferon in animals^. Our work 
incidentally confirms the unpublished results of 
Banks et al.^ that virus containing and penicillin 
producing mould Penicillium chrysogenum, 
strains NRRL 1951 and NRRL 1951 B. 25, both 
induce production of antiviral substances. We 
have shown that the antiviral activity of growth 
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.. Table ! • 

Mice treated with filtrates cf fungi given ilv and challenged s/c hy SFV 


I'reatments 
(crude filtrate) 

Medication 

Challenge 

virus 

Prop:)rtion of 
mice survived 

Surv.vai 

(®) 

Aspergillus flavus, strain 6-MFA 

0,6 ml X5 2 doses given 
12 hourly one day ahead 
and 3 after virus 24 
hourly 

0*6 ml of 
|0“2 

12/15 

80 

PeHuUlium fumculosum, NRRL 2076 


„ 

8/14 

67 

Pentcilltum .hrysogenum, NlvRLl95l. B 25 

,, 

1 ) 

14/20 

70 

Penkiliium ckrysogenum, NRRL 1951 


„ 

6/20 

30 

Control 

No treatment 


6/14 

43 


Table II 


Mice treated i/p with acetone fraction of A. flavus compared with standard 
P, funiculosum, NRRL 2075 challenged with SFV given s/c 


Fungi 

A, 'flavus (J-MFA 

P; ftmiculosum NRRL 2075 
Control (buffer saline) 


Medication 

Challenge 

virus 

Surviving 

mice 

Survival 

i%) 

2*00 mlxl i/p, 24 hrs 

0*5 ml of 

14/16 

87 

before virus 

10 ~i 

>1 

6/18 

34 


II 

0 18 

0 


Table III 


Mice treated i/p with acetone fraction of A. flavus compared with standard 
P. funiculosum, NRRL 2075 challenged with SFV given i/c 


Fungi 

Medication 

Challenge 

virus 

Mice 

surviving 

Survival 

A, fluvus, S-viFA 

.. 2«00 mlxl i/p 

0*03 ml of 10-1 

0 /10* 

0 

P, funti ulosum NRRL 2075 

•• « 


0/10 

0 

Control (bufler saline) 



O/IO 

0 


’*‘Syn ptom onset time prolonged in the case of mice treated vvith acetone fraction of A, flavus. 


products of these two moulds extends to SFV 
infection, in Swiss mice which are protected 
prophylactically to a fairly large degree. 

We thank Dr, M. L. Dhar and Dx, A. B.. Kar, 
Director and Deputy Director of the Central 
Drug Research Institutej for their interest in 
this project, and Dr. K. G. Mukherjee and 
Dr. B. M. Johri of Delhi University, for the 
supply of original cultures of fungi from their 
collection. 

Central Drug Research K. Chandra: 

Ins'titute, - B. M. Gupta. 

Chattar Manzil Palace, R. K. Maheshwari.^ 
Lucknow, dvXy 8, 1971. 
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PALAEOMAGNETISM AND THE 
CONTINENTAL DRIFT 

Results of palaeomagnetic studies on Indian 
rocks by Deutsch. et al. (1959), Athavale et al. 
(1963), Prasad (1966), etc., have given, signifi¬ 
cant support to the hypothesis of Continental 
drift. 

During the course of investigation of the 
pre-Cambrian dolerites of the Tirupati area, 
oriented samples were collected from 25 dykes 
for palaeomagnetic work. The natural 
remanent magnetic directions and the intensi¬ 
ties of the dykes were measured with suitably 
sensitive astatic magnetometers. Stability 
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Table I 




Site location 

Number 

of 

samples 

Mean 

direction 

Cone 

Ancient 
latitude 
of the site 

Latitude 

Longitude 

Azimuth 

Dip 

- ol 

confidence 

Group I dikes 

• • 

14° N. 

79° E. 

16 

349° 

-17® 

3® 

9°S. 

Group 11 dykes 

.. 

14° N. 

79° E. 

42 

171° 

9® 

1 ® 

6 ° S. 

Group III dykes 

*• 

14° N. 

79° E. 

18 

278° 

-22® 

4® 

11° S. 


tests were carried out by making use of the 
A.C. cleaning apparatus and Thermal De¬ 
magnetisation apparatus constructed by Radha- 
krishnamurthy and Sahasrabudhe (1965) in 
the Tata Instittite of Fundamental Research, 
Bombay. The results of preliminary measure¬ 
ments and the (Cleaning operations revealed 
that some of the dykes are consistent and others 
are inconsistent. The plots of the consistent 
dykes fall into three distinct groups (Fig. 1) 



FlG, 1. A C. cleaned directions for the consistet t 
dykes of the linipati area. (O, upward dips; 
downward dips ; At n ean of the cleaned directions; A 
present dipo e.) 

indicating that these three groups of dykes 
acquired magnetization in three different 
periods. Group I dykes are normally magne¬ 
tized wihereas Group II dykes are reversely 
magnetized. Group III dykes show an inter¬ 
mediate direction, the azimuth being around 
280® east of north with negative dips around 
20 °. 

The ancient latitudes for the Tirupati area 
have been calculated using the mean magnetic 
directions and are given in Table I. The 
formulae given by Blackett, et al (1960) have 
• been used in these calculations. The radius 
of circle of 95% confidence has been calculated 
using the formulae given by Fisiher (1953), 


From Table I it is evident that the Tirupati 
area occupied a position in the southern hemis¬ 
phere near the equator during the pre-Cambrian 
period. 

The author thanks Dr. C. Radhakrishnamurthy 
of Idle Tata Institute of Fundamental Research, 
Bombay, Dr. K. V. Suryanarayana and 
Dr. C. y. R. K Prasad of S.V. University^ 
Tirupati, for their helpful suggestion. Professor 
D. Lai of T.I.F.R. kindly provided facilities in 
the Rock Magnetism Laboratories. 

Dept, of Civil Engg., K. Anjanappa. 

S.V. University, 

Tirupati, July 7, 1971. 
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ON THE TEMPERATURE AND 
SALINITY STRUCTURE OP THE SEA 
OFF WALTAIR AT THE COMMENCE¬ 
MENT OF ‘SINKING’ SEASON 
Based on the results obtained during the 
oceanographic cruise programme conducted by 
the Andhra University during 1952-57, several 
papers have been published on the hydrography 
of the Bay of Bengali"'^. The literature so far 
published points out that the physico-chemical 
conditions prevailing in the 0-24 km zone off 
the east coast are highly variable and are 
influenced by the river drainage, the north¬ 
east and south-west monsoons, the resulting 
surface currents and the associated sinking and 
up welling phenomena. 

The observations made during September 
1957 on the temperature, and salinity structure 
are of special significance as they depict the 
temperature and salinity conditions prevailing 
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at the ‘commencement of the sinking season off 
Waltair. 

During the commencement of the sinking 
season (Fig. 1) the temperature of the surface 



Fjg. 1 

waters is high and gradually decreases with 
depth. The sinking water seemed to displace 
the cold subsurface water farther offshore. The 
orientation of the isotherms indicates that the 
surface-botthm differences in the near-shore 
waters (between Stns. 723-724) are compara¬ 
tively less pronounced than those away from 
the shore (between Stns, 725-726). 

The occurrence of the lowest salinity at Stn. 
724 (Fig. 2), which is located at about 24 km 



Fig. 2 

away from the coast, suggests that this parti- 
icular station is near the axis of the south-, 
westerly current bringing in large quantities 
of freshwater from north of the coast. Strong 
vertical gradients are noticed between 0 and 
25 m depth. The magnitudes of these gradients 
gradually increase with distance from the coast 
up to 3tn, 724, b^^ond whid^ the magnitudes 


gradually de»crease. The downward bending 
of the isohalines 29 to 32%, presumably under 
the pressure of the water banking in the 
near-shore region, is clearly indicative of the 
sinking process. This downward bending is not 
noticeable in the superficial layers. 

I am indebted to Prof. P. N. Ganapati and 
Dr. Eugene C. La Fond for their helpful 
suggestions. I express my thanks to Prof. K. 
Hanumantha Rao for his encouragement. I thank 
the authorities of the Andhra University for 
providing all the facilities to carry out this work. 
Andhra University, P. V. Bhavanarayana. 
Waltair, July 5, 1971. 
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NATURE OF THE GREEN PIGMENT 

FROM THE SUB-EPIDERMAL 
CONNECTIVE TISSUE OF SIPUNCULUS 
NUDUS L., A SIPUNCULAN WORM 

Andreae^ observed the presence of multinuclear 
cells of irregular outline, filled with granules of 
green or greenish-yellow pigment, in the 
meshes of the sub-epidermal connective tissue 
in Sipuncuhus nudus. Subsequently, Ward^ 
reported that the occurrence of these pigmented 
cells was so characteristic of the group. The 
author also suggested that) the greenish pig¬ 
ment may be an excretory product and there¬ 
fore deserves special (consideration for an 
understanding of the metabolic pattern of the 
sipunculan worms. But no attempt has so far 
been made to study the nature of the pigment 
in question in Sipuncula, hence the present 
study. 

Sipunculan worms of the species Sipunculits 
nudus L., commonly available along the Madras 
coast, were the materials used. The sub- 
epidermal connective tissue together with the 
pigmented cells, separated from freshly dis¬ 
sected specimens, was homogenized in a mortar 
with ice-distilled water. The pigment from 
the homogenate was extracted with acetone 
containing 10% (W/V) hydrochloric acid. The 
acetone in the extract was then evaporated in 
a stream of air and the acid removed by 
evaporation in vacuo in a desiccator over 
calcium chloride and potassium hydroxide at 
room temperature (28-30° C). The dried, 
residue was a greenish amorphous powder, and 
the same was used for all fiirther analyses. 
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The chemical nature of the pigment was 
studied following the methods outlined by 
Sundara RajuluS*^. For thin-layer ■ chromato¬ 
graphy, silica gel-G plates were used. Iso- 
propanol-ammonia-water (20 : 1 : 2 V/V) was 
used as irrigating solvent. The absorption 
spectrum of the pigment was examined in a 
Beckman DU ultraviolet spectrophotometer. 

The pigment dissolved in water and the 
aqueous solution exhibited weak yellow-green 
fluorescence in ultraviolet light. The pig¬ 
ment was also soluble in methanol and ethanol 
but; insoluble in diethylether, petroleum ether 
and chloroform. It was precipitated from 
solution in glacial acetic acid by the addition 
Of diethylether. 

Reduction of the pigment with dithionite or 
boroihydride in aqueous solution caused its 
colour to change from green to yellow-brown. 
The pigment gave a typical Gmelin reaction 
with concentrated nitric acid turning in suc¬ 
cession to violet, orange-red and finally yellow. 
The reaction was arrested at the violet stage 
when a mixture of concentrated nitric aicid 
and sulphuric acid (1:1 V/V) was used as 
the oxidising agent. 

The pigment was chromatographically homo- 
.geneous. In thin-layer chromatography it had 
a Rf. value of 0*63. The absorption spe^ctrum 
of the pigment in methanol containing 5% 
(W/V) hydrochloric acid shows maxima at 
370 and 680 m/x and inflexions at 270, 330 and 
440 m/x (Fig. 1). 

The greenish-yellow colour of the pigment, 
the reactions and its Rf value in thin-layer 
chromatography identify the pigment as 
belonging to the class bilatrienes.® The absorp¬ 
tion maxima at 370 and 680 m/^ exhibited by 
the solution of the pigment in methanolic- 
ihydrochloric acid are again characteristic of 
bilatrienes. The presence of inflexions in the 
absorption spectrum at 440 and 330 m/i may 
suggest that the pigment in question may not 
be a biliver din or mesobiliverdin, but bilirubin®, 

Bilatrienes are said to be responsible for the 
green or greenish-yellow colour of the 
integument and shells of some bivalve 
molluscs where the pigment is formed 
as an end-product of myoglobin metabolism®’'^. 
But there is no report of the occurrence of 
myoglobin in sipunculan worms. Therefore 
the metabolic source of the bilatriene in the 
pigmented cells in the sub-epidermal con¬ 
nective tissue in sipunculan worms' deserves 
further study. 
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FIG. 1. Absorption spectrum of the rreen pigment 
from Sipunculus nudus, (Extinction coefficient calculated 
from absorbance value.) 

I wish to thank Dr. G. Sundara Rajulu for 
his valuable guidance and encouragement dur¬ 
ing the course of this work. I am indebted 
to Prof. G. Krishnan for helpful discussions 
and provision of facilities. The financial 
support from the University Grants Commission 
is gratefully acknowledged. 

Dept, of Zoology, R. Manavalaramanujam. 
University of Madras, 

Madras-5, June 30, 1971. 
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THE YOLK NUCLEUS OF BALBIANI 
IN INDIAN FRESHWATER GOBY, 
GLOSSOGOBIUS GIURIS (HAM) 
WirxiCH (1845)^ described the yolk nucleus of 
Balbiani in the oocyties of spiders and Hubbor.d 
(1894)2 described it in the oocytes of the 
fish, Cymatogaster uggregatus. Wallace (1904) ^ 
made a 'comparative study of the yolk nucleus 
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in a number of marine concluding that 

the yolk nucleus is in the form of a spheroid 
body, which travels to the periphery of the oocyte 
where it gets spongy, breaks into pieces and 
ultimately degenerated giving rise to the fats, 
confounded and 'connected with another 
structure, the centrosphere. Franz (1909) 
observed, only one structure in the oocytes, 
of Pleuronectes platesm corresponding to 
the centrosphere of Wallace. Hubbord (1898), 
Wheeler (1924) Subramaniam and Aiyar 
(1935)^> and Sathyanes'an (1959)" regard the yolk 
nucleus as an organelle of nuclear origin which 
passes; through the nuclear membrane to invade 
the cytoplasm. However, its 'cytoplasmic origin 
has been held by Narain (1951)^, Chaudhry 
(1952.)^^ and Nayyar (1964)io and they find a 
relationship between yolk nucleus, golgi, and 
mitochondrial elements. Bara (1960) also 
observed an association between the yolk 
nucleus and mitochondria. 

An attempt has been made here to study the 
structure and functional significance of the yolk 
nucleus in Glossogohius giuris (Ham.). 

In the late peri-nucleolus stage of the oocytes, 
the yolk nucleus makes its first appearance 
de novo in the cytoplasm as a homogeneous body 
and later on it asisumes a vesicle-like structure 
with distinct granules within it. At the yolk- 
vesicle stage, the yolk nucleus enlarges and 
attains a size which is equal or sornetimes even 
bigger than the nucleus itself (Figs. 1 and 2). 
The granules* take up dark colour with 
haematoxylin against light background. With 
further growth of oocytes, the 'carminophilic 
and eosinophilic granules, having a similar 
tinctorial behaviour to the yolk granules, appear 
in the centre of the yolk nucleus (Fig. 3). The 
yolk nucleus lasts through the primary, 
secondary and tertiary yolk stages. As the 
oocyte attains maturity, the yolk nucleus 
becomes spongy and shows signs of degenera¬ 
tion. It is completely disorganised in the 
prematuration stage and is not seen in the 
mature oocytes. With the staining techniques', 
used (Ehrlich’s Acid Haematoxylin and Eosin, 
Delafield’s Haematoxylin and Eosin and 
Heidenhain’s Azan) in the present study, the 
t 3 ^eof zonation reported by Chaudhry (1952) in 
Triacanthus hrevirostris and Gopal X>utt! 
( 19 - 64)12 in Anahas scandens could not be seen. 

According to Wheeler (1924), ‘the yolk nucleus 
is ina'ctive ; at least it does not contribute 
yisiblv to the formation of yolk’. Chaudhry 
(1952) assigned some indirect role to the yo^ 
nucleus in the formation of yolk possibly acting 


Currem 
Science 

as a catalytic agent He, however, infers its 
initial focus oh the growth and dispersal of 
various significant cytoplasmic inclusions and 
also taking a leading part in the change-over of 
these inclusions into reserve food material. 
Nayyar (1964) has remarked that the yolk 
nucleus initiates the synthesis of lipids. 



1-ii.S. 1-3. Phoioniicrographs. ot 1. ot of G, 

giuris showing: Fig. 1. The yolk nucleus in late-peri- 
nucleolus stage of the oocyte, X460. Fig. 2. Fully formed 
yolk nucleus in yolk-vesicle stage of the oocyte, X 450. 
Fig. 3. The yolk nucleus in yolk stagcs of the oocyte, 
X 2(K). G., Granules in the vesicle of yolk nucleus ; 
Gr., Granules in the yolk nucleus with similar tinctorial 
behaviour to the yolk granules \ N., Nucleus of the 
oocyte; Y.N., Yolk nucleus.) 

In the present study on G. giuris there seems? 
no. visible role of the yolk nucleus in the processn 
of vitellogenesis as in many teleosts/ (Wallace^ 
1904 ; Chaudhry, 1952 ; Nayyar, 1964). AH 
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same the appearance of yolk nucleusl in the 
late peri-nucleolusj stage, its presence through¬ 
out the yolk stages and disappearance in the 
mature ovum after the process of vitellogenesis 
is completed, points out its possible indirect 
role in the vitellogenesis of the oocyte, thus 
confirming the observations of Chaudhry (1952); 
Dept, of Zoology, H. IST. Bhargava. 

University of Saugar, D. N. Saksena. 

Saugar, India, June 23, 1971. 
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SEXUAL GYNANDROMORPHISM IN THE 
TOAD, BUFO MELANOSTICTUS (SCHN.) 
While being engaged with the reproduictive 
biology of the toads, we have come across a 
very unique and a classic case of lateral 
gynandromorphism in the male toad, Bufo 
melanostictus' (Schn.). Occurrence of herma¬ 
phroditism with Bidder’s organ both in male 
and female toads is very common and, of 
ovotestis or testis with pseudovocytes has also 
been reported very rarelyi“‘^ In all these cases 
there is a dominant and a rudimentary gonad 
showing bilateral disposition in their appearance 
and differentiation. The accessory reproductive 
organs follow the dominant gonad. The 
appearance of ovotestis or testis with pseudovo¬ 
cytes may be on one side only or on both sides. 
But at least the dominant gonad shows bilateral 
differentiation. In human beings many 
hermaphroditic varieties have been reported, 
like lateral hermaphrodites ' having ovary ori 
:one side and a testis on the other, bilater-al 
hermaphrodites, having both ovarian and 
testicular tissue on both sides, unilateral • 
hermaphrodites- having an ovary or testis on 
one side and an ovotestis on the other^>. But 
the term lateral hermaphroditism is not 
reported in Anurans. So far no one has 
reported a case of an Anuran having an every; 
and oviduct on one 4de and a- testis on the.: 


other. The case, now under report, had testisi 
■on the right side attached to the anterior end 
of the right kidney with well-developed fat 
bodies. On the left side there was a strip of 
rudimentary or immature ovary with a well- 
developed oviduct (Fig. 1). The differentiation 
of right side gonad into a testis and the left 
side gonad into a ovary and consequent 
differentiation of miillerian duct of that side into 
an oviduct may be due to different sensitivity 
to the hormone, during differentiation of gonads. 

The testis, ovary and kidney were fixed in 
10% formalin, sectioned at 8 At, stained in 
Heidenhain’s haematoxylin and haematoxylin- 
eosine respectively. Histological observations 
of the testis show that it is well differentiated 
with seminiferous tubules, cell nests, sperm 
bundles, free sperms and interstitial cells 
(Fig. 2). The observations of ovarian section 
show that, the ovary is juvenile with only 
immature oocytes (Fig. 3). 



: FlhS. 1~3. Fig.: 1. PhOtograpb of the sexual gyiiandro- 
morph Toad showing testis on the left side and ovary and 
fvidpet on the right side of the photograph, x 0«60. 
^ 1 ^ 2. Transverse section of the*testis, X 180. Fig. 3. 
TiansVcrse section of the ovary, X 180. (Fb = Fat 
bodies; Gv«Ovary; Od~Oviduct; T=Testis.) 

. ; Qn going thorough the literature we find no 
'inenfrion of any such case as this in the 
Amphibia and the present report seems to be 
uhique to Anurans. Such phenomenon was 
also found in case of birds, where a chicken 
was found on autopsy with a testis and vas 
deferens-- on. > the right and an . ovary with 
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oviduct on the left side®’^. This unilateral dif¬ 
ferentiation of gonads and accessory ducts 
seems to be similar to what is described as 
gynandromorphism, in Drosophila species^. 

We are indebted to Prof. M. R. Rajasekara- 
setty for his advice and encouragement and to 
the University of Mysore -for awarding a 
Research Fellowship to one of us (B. S. T.). 
We are thankful to Mr. Ramakrishnaraju for 
helping us in the preparation of photomicro¬ 
graphs. 

Dept, of Zoology, B, S. Thyagaraja. 

Manasa Gangotri, H. B. Devaraj Sarkar. 

University of Mysore, 

Mysore-6, India, July 12, 1971. 
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SOME CYTOLOGICAL OBSERVATIONS 
IN THE DIGENETIC TREMATODE 
PHILOPHTHALMUS SP. 

FROM EAGLE 

The controversy about the chromosome numbers 
in the various digenetic trematodes has been 
there from the time of GoldschmidU“3. With 
ambiguous mention of them^, the families 
worked out are Dicrocoelidae^, Plagior- 
chiidae^'C^ Schistosomatidae^, Fasciolidae^’® and 
Hemiuridae^®, among which the second one has 
been extensively investigated in view of its 
wide distribution. The family, Philophthal- 
midae, having a distribution exclusively in 
the orbits and occasionally in the intestines aiad 
cloaca of birds is rare in mammals with two. 
species reported from the human eye^i. There 
is a lacuna in our knowledge on the cytology 
of the only two genera, Philophthalrmis and 
Pygorchis Looss 1899, belonging to this family^. 
The observations reported here are from seven 
specimens of the rather rarely available Philo- 
phthalmus sp. collected from the ocular region 
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of the eagle at Jagtial in Karimnagar District 
of Andhra Pradesh. 

The assumption that Platyhelminth -cytology 
is difficult, is evident from the nonapplicability 
of the known procedures and' the adapta-i 
tion of lengthy, fastidious and cumber¬ 
some mammalian schedules to cestodesi^ 
or trematodes^. We have devised a simple 
technique that has proved successful. The^ 
parasites isolated from the ocular region of the 
bird were washed in Ringer’s B solution to give 
a vertebrate environment. In order to get a 
good spreading of the chromosomes, the 
parasites were pretreated for 2 hours at room 
temperature in 10 ml. Ringer’s B solution with 
2 ml. of 0*025% colchicine. The parasites 
immobilised on a microscopic slide by a 
dropwise addition of ethyl alcohol and acetic 
acid (3:1) fixative were flattened well between 
two slides. After fixation for 6 hours, one of 
the preserved specimens was stained by the 
borax carmine technique for identification, 
while the others released with a brush were 
dissected out for their testes located one above 
the other in the posterior end. The testes were 
either employed directly from the fixative or 
after storage in 70% alcohol following pre¬ 
servation. After a wash in distilled water for 
5 min., hydrolysis in 1 NHCl at 60° C for 8 min., 
mordanting in 4% ferric ammonium sulphate 
for 30 min., wash in water for 10 min., with two 
ichanges of 5 min., each, the testes were stained 
in Heidenhain’s haematoxylin for 60 min., 
squashed and made permanent as described 
elsewhere^^- 

Figure 1 is of a cell in pachytene stage. The 
screening of a good, number of metaphases has 
led to an unambiguous count of ten bivalents 
at metaphase I as in Figs. 2 to 4. One of them 
presents the appearance of a large sized ring 
and it seems to be the largest bivalent as in the 
case of Haematoloechus medioplexus Stafford 
(Plagiorchiidae) 4. An analysis of the mitotic 
stages was precluded in view of the rarity of 
the specimens and the nonavailability of the 
intermediate invertebrate host. The meiotic 
stages reported here from adult parasites would, 
however, indicate the diploid chromosome 
number of Philophthalmus sp. to be 20. The 
sperm morphology which is interesting (Fig. 5) 
shows a gradual tapering towards both the 
ends with the acrosome (A) having a convex 
or double convex shape separated by a waist 
(Figs. 5 and 6). After an initial widening 
behind this part: the head region tapers down 
towards the tail (Fig. 6). 
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FiGh, 1-6. Haematoxylin squashes of the testes ofsp. Fig. 1. Pachytene, Xca. 1 5^60, 
Figs. 2-3. Metaphase I with ten bivalents. Note the ring-shaped bivalent in each micrograph, X ca, 1 9^)0. 
Fig. 4, Karyotype of the enlarged metaphase I bivalents seen in Fig. 3 to show their clarity, x ca. 4 2<)0. 
Fig. 6. A group of sperms with biconvex or convex acrosonies, X ea. 1.950 Fig. 6. An enlargement of one 
of the several sperms from Fig. 6 demonstratirig the shape of the acrosome (A), X ca, 5,400. 


Thus the simple technique, described here, 
has led to determin the 2n number of chromo¬ 
somes in Philophthalmvs sp., as 20, without any 
ambiguity. The acrosome possesses a convex 
or biconvex appearance. 

We are thankful to Prof. O. S. Reddi, Depart¬ 
ment of Genetics, for his interest and to 
Dr. G. P. Jaiswal, Department of Zoology, 
Osmania University, for identifying the speci¬ 
men. One of us (P.V. R.) is grateful to Sri, V, 
Kondal Rao, Principal, Government Arts and 
Science College, Jagtial, for his encouragement. 
Dept, of Zoology, P. Veishecat Reddy. 

Govt. Arts and Science 
College, Jagtial, A.P. 
and 

Dept, of Genetics, S. Sttbramanyam. 

Osmania University, 

Hyderabad-?, A.P., July 16, 1971. 
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OCCURRENCE OF THE GENUS 
HERPOBASIDIUM LIND IN INDIA 

DxmiNG the course of field work on the 
Pteridophytic flora of the Western Ghats of 
Maharashtra State the author collected a few 
fern species parasitised by different fungi. One 
such, a fungus Cercospora angiopteridis Boedijn 
causing the leaf spots on Angiopteiis evecta 
Hoffmann was reported recently by the author^ 
from India. Another interesting fungus infecting 



580 


Letters to the Editor 


the fronds of Aspidium cicutarium Sw. was. 
also collected by the author. Aspidium 
cicutarium Sw. is one of the commonest ferns 
of this area. This fer^ was found to be heavily 
infected during the months of August and 
September. The infected plants were parti¬ 
cularly observed in the areas with heavy rain¬ 
fall such as Khandala, Maihabalesjhwar, etic. 
The fern A. cicutarium Sw. was found to be 
distorted with the swellings on the under¬ 
surface of the young fronds. The microscopic 
observation revealed that the pinnae were 
attacked by a fungus causing hypertrophy. The 
fungus was identified as a species of the 
genus Herpohasidium, a genus belonging to the 
order Auriculariales. 

The study of literature on fungi of India, 
such as Butler and Bisby revised by Vasudeva-, 
Vasudevai-, Tandon and Sudhir Chandral^^ 
Tilak and Rao^i, Rangaswamy et aU showed 
that the genus is so far unreported particularly 
from India and hence this makes the first report 
of the genus Herpohasidium from this country. 

The genus Herpohasidium is a monotypic 
genus and was first described by Lind^. Lind 
while describing the new genus corrected 
Rostrup’s Gloeosponnim filicum Rostr. and 
Boudier’s Exohasidium hrevieri Boud. Both 
these were considered synonymous to the new 
taxon Herpohasidium filicum (Rostr.) Lind. 
Jackson^ studied the development of the basidium 
and reported the occurrence of fungus from 
different parts of Canada in addition to earlier 
records from France, Norway, Sweden, Denmark 
and Russia by Saccardo^. This indicates that 
most of the reports of this fungus were from 
European and North American countries. The 
fimgus is so far reported on species of 
Aspidium^ Phegopteris, and Cycloso'ius. 

Young pinnae of Aspidium cicutarium Sw. 
were collected during the month of September 
1969. They showed small, white, cushion-like 
growths on its undersurface (Fig. 1). These were 
bunches of hyphae spreading more or less 
parallel to the sxirface. The hyphae emerge 
through the stomata and spread over the surface 
forming mouldy over-growths. Mycelium inside 
the host is intercellular with characteristic coiled 
haustoria (Fig. 3) within the host cells. Basidia. 
are formed at the tips of radially extended 
external hyphae. They are hyaline, clavate, and 
3.0-40 X 6-8 yu, in size. Basidia are usually two 
(Fig.. 2) and rarely three^ceUed. Basidiospores 
£a:e hyaline, oblong to oblong clavate, slightly 
curved, and-:Rieasuxe .l.0-TX3,*5 X 5-^6*25^.: On.the; 


t Curf^ 
L Scieftce 

basis of these characters, the fungus was identi¬ 
fied as Herpohasidium filicum (Rostr.) Lind. 

The material is deposited in the Herbarium 
of Commonwealth Mycological Institute, Kew 
(No. 153125) and in the Herbarium, Botany 
Department, Poona University. 



Figs. 1—5. Figs. 1—3. Herpohasidium fiiicum (Rostr.) 
Lind on Aspidium cuiUarium Sw. Fig. 1. Leaf of Aspi¬ 
dium cicutarium showing infection, X 1. Fig 2. Part 
of the T.S, 01 leaf of A cicutarium Sw. showing hyphs^e ’ 
and basidia, x 800. Fig. 3 Coiled haustoria in a host 
cdl, X 800. Figs. 4-5. Herpohaiiaium filtcum (Rostr.) 
Lind on Adiantum htniilaiuni Burm. Fig. 4. Leaf of 
A. lunulatiim Burnn. showing infection X 3. Fig. 6. T. S, 
of the leaf of A, lunulatttm Burm. showing emergence 
cf hyphae through stomata, X 400. 

A similar fungus was collected on fronds of 
Adiantum luruulatum Burm’. from Khandala,. 
Lonavla and Mahabaleshwar during the 
monsoon. The infected pinnae showed whitish' 
growth on the undersurface (Figs. 4 and 5). 
The fungus is tentatively identified as Herpo- 
hasid/Mm filicum (Rostr.) Lind. This makes an" 
additional host record for the fungus. 

Author is grateful to Dr. Punithalingam • of 
the Commonwealth Mycological Institute, Kew, 
Surrey, England, for his help in confirming th^^ 
identification. She is also thankful to Dr. M. S?' 
Balakrishnan, Head' of the Department of^' 
Botany, University of Poona, for laboratory' 
facilities and to Dr. S. D. Patil for his help 
during the course of this work. 

Botany Department, Sumati A. Joshi. 

University of Poona, 

Poona-7,. India,. 5, 1971. v 
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MODIFIED OPAQUE MAIZE FQR 
POSSIBIE APPLIED USE 

Abstract 

The opaque-2 (o.p ) gene has been incorporated 
by backcross method into eleven Indian inbreds 
with a view to develop a composite and 
hybrid varieties of high protein quality. The 
opaque-2 composite developed after two back- 
crosses and, subsequent selhng, showed variegation 
for normal sectors. The sectored types were 
classihed into live distinct types The 

lysine content of most, of the sectored types was 
the same as in opaque-2 control, suggesting that 
the presence of normal (translucent) tissue may. 
not alter the quality of protein. The two types 
of sectors Sr. (i opaque : \ normal) and S^, 
similar in phenotype but with an 'opaque spot 
on the top of the kernal, may be useful in breed¬ 
ing high protein quality maize with higher grain 
weight, better yield and nornjal texture. 

The opaque-2 gene in recessive condition 
boosts up the production of lysine by about 
69-100% and tryptophane by about 66% over 
the normal maize. Feeding trials conducted 
with this maize on rats showed a weight gain 
of 3*6 times in 28 days over the controlL The 
six leading Indian hybrids were surveyed for 
some essential amino-acids and protein content-. 
It was found that although these hybrids are 
a little superior to some tested American 
varieties, the protein quality is still poor 
compared to opaque-2. A backcross breeding 
programme was undertaken in 1966 with eleven 
inbreds : CM 104, CM 105, CM 109, CM 110, 
CM 111, CM 201, CM 202, Eto-182, Eto-25 AF, 
Eto-297, and PTR-605 obtained from Maize 
Research Station, Amberpet, Hyderabad, to 
improve the protein quality of Indian maize. 
After two backcrosses with subsequent selflng, 
an yellow opaque-2 synthetic was developed 
from the opaque seed of the eleven inbred 
lines, 


Though the yield of the synthetic was signifi- 
tcantly higher than tha<! of white opaque-2, 
however, the seed showed variegation for 
normal sectors. These were classified into five 
types of sectors as S^, S.j, S^, and S,^, 
depending on the area of the normal (translu¬ 
cent) tissue. Among these five, the S- and 
types, have the maximum normal area than the 
other S-types. In Sr; the opaqueness is 
restricted to only half of the kernel, the other 
half being normal (translucent) which is 
similar to V 2 opaque : ,'/* normal described 

earlier-'. But in S^., in addition to the basal 
half being opaque it also has an opaque spot 
on the top of the kernel (Fig. 1). The whole 
opaque seed (S^) is used as control. 


FIG. 1. The four types of kernels (from L to R). 
whole opaque ’ (Si). Sa, S 5 and normal tranlucent 
(viewed over a fro.^ted p;Iass illum-nn^ed from below). 

The five types of sectored seeds were selfed 
along with the control S|. The selfed Sj, So 
and gave mostly Sj kernels. However, 

S5 and S,j kernels upon selling segregated for 
more than one S-type. The selfed; Sr, gave fo.ur 
to eleven types of sectored seed including six 
new types whereas the S,; gave mostly Sr, and 
types. The genetic behaviour of these sectors 
will be published elsewhere. The five types of 
sectored seed including control (Si) were 
analysed for protein and lysine content at the 
National Institute of Nutrition, Hyderabad 
(Table I). 

The thousand grain weight of control (non- 
opaque) is about 254-0 gm and American 
opaque-2 (white) is about 184-0 gm, whereas the 
synthetic yellow opaque-2 weighs about 215-0 
gm. The S5 and S,. sectored types weigh 
234-0 gm and 219-0 gm, respectively. Among 
the four opaque varieties, Sr, has the highest 
grain weight, Sq being the next highest. Thi^ 
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may be obviously due to the extent of trans-jH This experiment was conducted under irriga- 

iSmti 


lucent sector in opaque phenotype. 

Table I 

Protein and lysine content of sectored und 
yellow opaque-2 


Types 

of 

sectors 

Lysine 
(gm/lOO gm 
protein) 

Crude 

protein 

(NxG-25) 

Si (Control) 

3*410 

10*04 

Sa 

3*417 

10*39 

S 3 

3*523 

9*85 

S 4 

3*530 

9*96 

S 5 

2*915 

12*68 

Se 

3*375 

9*24 


The present study suggests that lysine content 
of the opaque kernel is independent of the 
sector size. This is evident from S3 and Sg which 
have different sectored areas but almost the 
same lysine content. Among the two selfed 
S-types, S5 and Sg, the latter segregated for less 
number of sector types than the former. In 
addition, the selfed Sg also gave whole opaque 
seed (Si) which is usually absent in Sg. 

Considering the average grain weight, lysine 
content and the segregation for different 
sectored seed, the Sg type seems to be more 
promising than either S5 or S^. 

Dept, of Genetics, S. Annapurna. 

Osmania University, G. M. Eeddy. 

Hyderabad-7, Andhra Pradesh, 

July 1, 1971. ' ' ■ i I ; ! 1 
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TISSUE ANALYSIS, AS ANJAID IN i 
ASSESSING THE NITROGEN REQUIRE- 
MENTS OF COTTON (GOSSYPIUM 
HIRSUTUM L.) 

Tissue analysis is successfully used to determine 
the nutritional requirements in sugarcane^ and 
pineapple^. Similar attempts have been made 
in cotton3'4^ In assessing the nutritional 
requirements of cotton, the plant part to be 
assayed and age of the crop deserve careful 
study. Several workers^’S-e used nitrate in 
petioles of recently matured leaf as an index to 
evaluate nitrogen status of the plant and to 
predict the nitrogen need. The aim. of the 
present study was to find the relationship 
between the N content of leaves at two growth 
s^ges and seed cotton yield and further to aid 
in nitrogen fertilization based on tissue test. 


ition at Agricultural Research Station, Arabhavi, 
for two seasons (1969-'71). The soil was medium 
black with a pH of 8*2. The fertility status' 
was low with respect to total N (0-036%) and 
available P (9-31 ppm). Split plot design was 
employed with three replications. Three 
varieties belonging to G. hirsutum L., i.e., AS-6, 
MCU-5 and MCU-2 were in subplots while 
nitrogen and spacing combinations constituting 
12 treatments were in main plots. The levels 
of N were 0, 30, 60 and 90 kg/ha and the spacing 
levels were 75 x 15, 75 X 25 and 75 X 35 cm. 
A basal dressing of 30 kg/ha each of P2O5 and 
KoO was given. About 7-8 irrigations were 
given at intervals of 20-25 days and regular 
plant protection measures were taken. It was 
sown on 11th and 14th July in 1969 and 1970 
seasons respectively. Recently matured leaves 
from the main stem (4th or 5th leaf from top) 
were taken at two growth stages, viz., first at 
squaring, i.e., 60-75 days after sowing and 
second at peak vegetative phase, i.e., 100-110 
days after sowing. About 50-100 leaves were 
dried in oven at 70® C. Nitrogen estimation 
was by the modified Kjeldahl method and 
per cent N was reported on dry weight basis. 

The relationship between N content of 
recently matured leaves and seed cotton yield 
at peak vegetative phase is given by the 
regression equations along with the standard 
errors for slopes in Fig. 1. 


I 19 
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Fig. ). Seed cotton yield vs. in leaves at peak 

vegetative phase Left —Season: 1960-70; Y =» — 7-7 
4-10M39X; for h, = 1.858 ; r-O-^gl 

(significant at 1%) ; Rt^hi —Season : 197U-71 ; 

Y = 3.88 + 3*742 X ; se for b, sb = 0*339 ; r = 
0*631 at (significant 5^). 

The results indicated that N content in leaves 
at peak vegetative stage could predict the 
nitrogen need as evidenced by the significant 
correlation coefficient. The regression coefficient 
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or slope b in both seasons was highly signifi¬ 
cant suggesting that an increase in N content 
of leaves (within experimental values) tended 
to increase the yield. The coefficient of deter¬ 
mination (r2) for two seasons suggested that 
nearly 50-75% variation in yield can be attri¬ 
buted to N content in youngest mature leaves- 
assayed at peak vegetative phase of crop. 
However, the N content of leaves at early 
stages, i.e., at squaring, gave a poor prediction 
of yield as indicated by low and non-significant 
correlation coefficient (r = 0*458). 

It is inferred, that the recommendations for 
N fertilizers can profitably be made on the basis 
of N content of youngest mature leaves at peak 
vegetative phase. To realise optimum yields, 
the H content at 90^100 days stage should be at 
least 1*8 to 2%'^. Any drop in N content from 
this level would deem it necessary to fertilize 
the crop through foliage since soil applications 
may not be beneficial at the late stage of crop. 
It is concluded that tissue testing of annual 
crops will provide a useful technique in asses¬ 
sing the nutritional requirements of not only 
current crop but also for succeeding crops®. 

The financial assistance by the All-India 
Co-ordinated CottPu Improvement Project is 
gratefully acknowledged. 

University of Gururaj Hunisgi. 

Agricultural Sciences, B. H. Patil. 
Bangalore, July 6, 1971. N. S.' Parameshwar. 
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SOLAR RADIATION-INDUCED 
MUTATIONS IN ASPERGILLUS 

Mutants artificially induced by various- 
physical and chemical stimuli have been known, 
for a long time in the genus Aspergillus^’^*’^. 
Rai et al^ reported the natural occurrence of 
buff and tan mutants of Aspergillus famigatus 
in Indian "UsaP (alkaline) soils and suggested 
that they may have arisen through the impact! 
Qf rigorous physical conditions especially the- 


intense solar radiations during summer months, 
in the largely bare surface of this habitat. 
With this object in view, some experiments, 
were carried out for the induction of mutations 
through the action of solar radiations, in certain 
‘Usar’ soil Aspergill! and the results are reported 
in this paper. 

Conidial suspensions of Aspergillus clavatus, 
A. fumigatus, A. gigauteus, A. nidulans, 
A. niger, A. sydowi, A. terreus and A. tubin-^ 
gensis in sterilized water, were separately 
pipetted in small quantities under aseptic con¬ 
ditions into a previously sterilized petridish. 
In addition, spore suspensions were also mixed 
in ‘UsaP and fertile soils separately for each 
species which along with the petridishes were 
directly kept in sunlight on bright clear sunny 
days during April-May. On every day, in the 
evening, appropriate quantities of suitably 
tcooled Czapek-Dox agar were poured into these 
petridishes. The soils were, however, plated 
out on every alternate day using the Dilution- 
and Soil-plate methods. All the petridishes 
were inicubated at 30° C. The resulting colonies 
were examined and those morphologically 
differing from the parent were isolated on agar 
slants. Control plates were also run simul¬ 
taneously without exposing them to sunlight. 

While not a single colony differing morpho¬ 
logically from the parent was isolated from 
the spore suspension mixed with soils, the plates' 
involving the conidial suspensions kept under 
direct sunlight yielded some colonies differing 
from the type in case of Aspergillus fumigatus 
and A. terreus only. 

The treatment of Aspergillus fumigatus 
conidia resulted into three types of colonies— 
one being the normal type, the other creamish 
in colour later identified as the albino or buff 
mutant, of the species and, the third greyish- 
brown in colour. Microscopically the second 
one was exactly similar to that described by 
Rai et al.^ from ‘UsaP soils while, the third one 
was identified , as A. fumigatus var. griseo- 
brunneus^. Both these forms were produced 
after one and three days treatment of the 
conidia respectively. However, in all the cases 
no colonies appeared after 5 days exposure of 
the conidial suspension to direct sunlight. In 
colonies conforming to the parent, there were 
some showing profuse proliferation of sterig- 
mata into secondary and tertiary heads. It 
noteworthy that suich strains are also commonly 
isolated from ^Vsaf soils. 

The plates involving Aspergillus terreus also 
showed three types of colonies—one resembling 
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the parent, the second showing restricted growth 
and obviously nutritionally deficient and,^ the 
third showing abundant barren vesiclee. 
Similar artificially induced mutants of this 
species were reported by Raper et al.^. 
Hollaender and Emmons^ also reported the 
production of mutants in A. terreus hy exposing 
spore suspension to direct sunlight. 

Rai et al.^ suggested that the natural occur¬ 
rence of buff and tan mutants of A. fnimigatus 
in ‘Usar* soils throws, light on species evolution 
and also objected to the use of the term mutant 
for such isolates. On these grounds these 
so-<called mutants were recognized as taxonomi- 
cally valid units of the varietal rank*^’^. The 
present work clearly demonstrates the possi¬ 
bility of the origin of such strains in a habitat 
like 'Usar^ soils that, usually lie bare and 
receive high doses of solar radiations in the 
surface layers specially during the summers. 

The authors are grateful to the U.S. PL 480 
authorities for grant of financial assistance for 
a research project during the tenure of which 
this work was done. 

Dept, of Botany, 

Lucknow .University, S. C. Agarwal. 

Lucknow, India, 

July 14, 1971, 
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INDUCED MUTATIONS IN A SWEET 
CAVSULAHIS JUTE 


well-formed periderm, larger number of 
internodes and late flowering, besides, good 
qualities of fibre. . All the recommended 
varieties’ of the two species of jute have big 
petiolated leaves’ arranged on an alternate 
phyllotaxy. In normal cultivation practices the 
spaces given between the plants and rows are 
deliberately cut down to induce the plants to 
grow taller, inhibiting lateral branching. 

Jute is a predominantly self-fertilized crop 
and the two cultivated species do not hybridize. 
Production of improved types have naturally 
been res'tricted to intervarietal crosses and 
selection of suitable recombinant types, except, 
of course, picking up of a chance natural 
mutant. In order to obtain wider genetic 
variability, particularly for selection of better 
plant plant breeders in recent years are 

trying to effect interspecific hybridization of 
the two species and also by scattering genetic, 
variability within the species through irradia¬ 
tion. During the course of our investigation 
in jute, a new variety “Tripura Capsularis” 
was considered a suitable material for such 
experimental studies. While the results' about 
interspecific hybridization using this species 
have been reported earlier by Bhaduri and 
Bairagi^’-, results obtained through X-ray 
irradiation in this variety are reported here. 
From the present investigation mutant lines 
showing desirable plant types such as tall, un- 
branched stem with smaller adpressed leaves 
and suppressed lateral branches, shorter 
petioles and better fibre quality than that of 
normal C. capsularis L. have been isolated. 
In recent years a number of workers have 
succeeded in isolating diverse kinds of muta¬ 
tions from their radiated progenies4’7 0> 12.14,is • 
but from the available literature it appears 
that a similar plant type reported here has 
not been isolated so far. 


Abstract 

After applying X-ray irradiations of 10-;90 Kr 
to both dry and wet seeds of a new vattety of 
sweet Tiipura capsularis (C. capsularis L.), muta¬ 
tions, involving vegetative parts, were isolated 
which bred true in subsequent generations. 

Out of the four selected mutadoos one stwwed 
better fibre qualities approaching to the olitorius 
(high land jute), C. olitorius. 

This promising mutant, also having high node 
number and basal diameter, is a good breeding 
material for production of a superior capsularis 
jute. 

For breeding improved varieties of jute 
emphasis is being given on selection of 
variants associated with tallness, unbranched 
pature of stem, higher basal ^ameter yyith 


In the present set of experiments. X-ray 
irradiations of 10 Kr to 90 Kr were applied 
to one hundred dry as well as] wet seeds for 
each dose. The LD-^ and LD^^^^j values were 
scored of the successful plants that stood up 
to the age of 30 days'. These are 30 Kr (dry 
seed treatments) and 20 Kr (wet seed treat¬ 
ments) for the LD-(„ and 90^ Kr and 
80 Kr (dry and wet seed treatments) for the 
LDjf)^ respectively. Variations induced in dif¬ 
ferent plant parts' in the Xj generation could 
be broadly classified under two heads : (i) varia¬ 
tions in the early growth phase of the plants, 
such as chlorophyll yariation, fasciations^ of 
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stems, leaf abnormalities, etc., and (ii) varia¬ 
tions at later stages affecting floral parts', 
maturity, fertility, etc. 

Scoring of induced genetic variability in the 
X.> generation raised from selfed seeds of indi¬ 
vidual plants was based on characters like 
stem variation, leaf variation, flower variation, 
pod variation, seed variation, etc. Table I 
reveals the spectrum and frequency of varia¬ 
tions in the X^ generation. 

Table 1 

Mutation frequencies in the progenies of 
X~ray irradiated dry (D) and wet (W) seeds 


X-ray doses in Kr* 

^ of mutations scored 

D 

W 

10 

1-6 

1*7 

20 

1-6 

2-8 

30 

3-4 

6*2 

40 

5-4 

3-1 

50 

2-8 

2-1 

60 

2-0 

1-9 

70 

1-8 

1-7 

80 

1-6 

0 

90 

0 

0 


• Mutation frequencies calculated on the basis of 
total discontinuous variations recorded in the popula¬ 
tion in contrast to the control population. 


tion was raised and the qualities of fibre were 
analysed on single plant basis. In Table II, 
the fibre-quality and other characters' in con¬ 
trast to the standard cultivated jute species 
have been presented. It will be apparent from 
these data that the mutant type IV is an im¬ 
proved and promising capsularis type and 
comparable to the standard olitorius type like 
JRO 632. 

The adpressed leaf mutant shows superior 
fibre quality than that of normal capsularis. 
If it is found to be adaptable to low land 
conditions and not much susceptible to dis¬ 
eases, then this variety can be grown exten¬ 
sively as a superior variety. Regarding its 
performance to closer spacing, response to 
higher fertiliser doses, and wider adaptability 
to different soil conditions experiments are now 
under way. 

The quality testing of jute was done at the 
JTRI, Tellygunge, Calcutta, facilities for which 
were kindly granted by the Director, Dr. S. B. 
Bandopadhya. 

Dept, of Botany, T. K. Majumdar. 

Burdwan University, P. N. Bhaduri. 

Burdwan, West Bengal, India, July 7, 1971. 


Table II 


Comparison of physical measurements and quality-test (mean values) of fibres of the four 
classes of C. capsularis (Tripura) against control D 154 and JRO 632 


Description 

of 

the 

plant 

type 

Physical measuicnienis 



Q .alib tebij 

of the fibre 


Height 

in 

cm 

Apical 

branch 

No. 

Node 

No. 

Basal 

dia 

(cm) 

Yarn 
tenacity 
r. (g/tex) 

Fibre 

tenacity 

F (g/tex) 

Fibre 

fineness 

(tex) 

Density 

g/cc 

Control 

.. 184-00 

3 

34 

1-07 

9-1 

16-4 

2-4 

1-482 

Type 1 

.. 302-00 

3 

45 

1-17 

8-6 

13-6 

2-8 

1-480 

„ IT 

.. 311-00 

3 

49 

1-39 

11-9 

23-2 

2-5 

1-490 

„ III 

.. 325-00 

3 

64 

1-69 

10-1 

19-4 

2-2 

1-490 

„ lY 

.. 338-00 

3 

70 

1-99 

12-6 

26-1 

2-4 

1-484 

D 164 

.. 357-00 

3 

68 

1-98 

10-6 

20-1 

2-6 

1-374 

JRO 632 

.. 399-00 

3 

74 

2-10 

12-3 . 

23-8 

2-4 

1-404 


The X.j populations were classified into two 
classes, tall plants above 2*50 m and the 
shorter plants below 1-20 m. Largest number of 
tall plants wore recorded at 30 Kr wet and 40 
Kr dry seed treatments respectively. These tall 
X.{ plants, were further classified into four dis¬ 
tinct classes. These are : Class (I), Tall plants,, 
non-branching type, bearing single and broad 
leaf with long internode. Clasps (II)j Tall 
plants with top branching having single and 
broad leaf. Class (III) and Class (IV), Tall 
plants with shorter internodes and adpressed 
leaves with alternate phyllotaxy. The latter 
are of two types : (a) one with distinct top 
branching habit and the other, (b) unbranched 
even at the top region. 

To confirm the true breeding characters of 
+Vi^ ir'lasftAc f>f -nlant tvnes. a X ffeneca- 
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Flame Emission and Atomic Absorption 
Spectrometry : Volume 2—Components and 
Techniques. Edited by John A. Dean and 
Theodore C. Kains. (Marcel Dekker, Inc., 
95, Madison Avenue, New York, N.Y. 10016), 
1971. Pp. xiv + 362. Price $ 22.*75. 

This 3-volume set of Flame Emission and 
Atomic Absorption Spectrometry is intended 
to provide a source of theoretical and practical 
analytical information for workers concerned 
with flame spectrometry methods. The chapters 
are written by authoritative working scientists 
drawn from all over the world. 

The basic principles of flame emission and 
atomic absorption spectrometry were the topics 
discussed in Volume 1. The second volume of 
this triology under review is concerned with 
the practice and techniques of flame methods. 
Eleven authors have contributed to the thirteen 
chapters of the book. 

The introductory chapter is a general one 
which covers a number of miscellaneous topics 
on the subject that are not treated in subsequent 
chapters. The next five chapters are concerned 
with Light Sources, Burners and Nebulizers, 
Nonflame Absorption Devices, The Optical 
Train and Electronics. Instrument Operation 
dealing with procedures and precautions is the 
subject of the seventh chapter. In all these 
chapters the development includes theoretical 
and practical aspects as well. The subject of 
Chapter 8 is Atomic Fluorescence Spectro¬ 
metry, while Chapter 9 deals with Com¬ 
mercial Instruments, In Chapters 10 through 13 
are handled the problems of sample preparation 
and separation methods, trace analysis and 
micromethods, evaluation of data, and prepara¬ 
tion and storage of stock solutions. 

A. S. G. 


Real Analysis. By N. B. Haaser and J. A. 
Sullivan. (Van Nostrand Reinhold Company, 
450, West, 33rd Street, New York, N.Y. 10001), 
1971. pp. ix+ 341. Price $ 11.95. 

The book in the University Series in Mathe¬ 
matics is a text for first course in abstract 
analysis useful for under-graduates as well as 
graduate students. It provides a smooth transi¬ 
tion from calculus to more advanced work in 
analysis. 


The first three preliminary chapters on Sets 
and Relations, the Real Number System, and 
Linear Spaces provide a foundation for what 
follows. These deal with Metric Spaces in. 
which the properties of completeness, com¬ 
pactness, connectedness and continuity functions 
are studied. In the study of abstract spacesf 
normed linear spaces which combine the pro¬ 
perties of linear spaces and metric spaces are 
considered. Then there are chapters on the 
fundamental theorems of calculus, the Stieltjes’ 
integrals, and inner product spaces and ortho¬ 
gonal bases for such spaces. Finally pointwise 
convergence of Fourier series and Fourier 
integrals is discussed. 

The book is designed to suit the recommenda¬ 
tions of the Committee on the Under-graduate 
Programme in Mathematics of the Mathematical 
Association of America for the topic Real 
Analysis. A. S. G. 


Annual Review of Medicine (Vol. 22). Editors : 
C. Arthur and C. DeGraff. (Annual Reviews, 
Inc., 4139, El Camino Way, Palo Alto, Cali¬ 
fornia 94306, U:S.A.), 1971. P'p. vii+447. 
Price U.S.A. $10.00; Foreign $ 10.*50. 

As in the case of previous issues, the present 
volume C22) of Annual Reviews of Medicine 
contains review articles which treat in depth 
various areas in which there have been 
remarkable recent advances in information and 
insight. A wide range of subject-matter is 
covered, and the topics have been selected both 
for their general interest and for their 
intellectual and scientific importance. Some 
chapters, as the one on Myasthenia Gravis and 
the Thymus, describe the culmination of many 
years of research by many investigators. 
Others, as the one on antigenic reversion in 
human cancer, describe work which is more 
recent in its origin and development. 

The contents of this volume are as follows : 
‘’Proinsulin", by A. H. Rubenstein and ID. F. 
Steiner ; ‘'Malabsorption due to Lymphomatous 
Disease”, by B. Ramot ; “Superinfaction in 
Lymphoreticular Diseases”, by Z. A. McGee, 
W. Schaffner and M. G. Koenig ; ‘'Intraleuko- 
cytic Microbicidal Defects”, by S. J. EJebanoff ; 
“Kinins in Human Disease”, by D. L. Wilhelm ; 
'Antigenic Reversion in Human Cancer”, by 
P. Gold ; “Senile Macular Degeneration”, by P. 
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Henkind ; “Optic Atrophy and Neurosyphilis”, 
by J. L. Smith and C. W. Israel; “Myasthenia 
Gravis and the Thymus”, by G. Goldstein; 
“Alcoholic Myopathy”, by G. T. PerkofC ; “Fetal 
Indications for Therapeutic Abortion”, by A. C. 
Barnes ; “Antibody Variability”, by R. Pink, 
An-Chuan Wang and H. H. Fudenberg; 
“Proliferation of Myeloid Cells”, by S. Perry ; 
“Lymphocyte Physiology”, by J. A. Mills and 
S. R. Cooperband; “Abnormal Hemoglobins 
with High and Low Oxygen Affinity”, by S, 
Stamatoyannopoulos, A. J. Bellingham, C. 
Lenfant and C. A. Finch; “Inducible Metabolic 
Abnormalities During Development of Obesity”, 
by E. A. H. Sims, E. S. Horton and L. B. 
Salans ; “Smallpox and Smallpox Vaccination 
Policy”, by J. M. Lane, J. D. Millar and J, M. 
Neff; “Use of Physicians’ Assistants in the 
Delivery of Medical Care”, by E. A. Stead Jr.; 
“Alpha, Antitrypsin Deficiency and Pulmonary 
Emphysema”, by C. A. Guenter, M. H. Welch 
and J. F, Hammersten ; “Clinical Application 
of Continuous Monitoring of Respiratory 
Failure”, by K. R. Tantum and R. D. Dripps ; 
Metabolic Modification of Parkinson’s Disease 
and of Chronic Manganese Poisoning”, by G. C. 
Cotzias, P. S. Papavasiliou, J. Ginos, A. Steck 
and S. Duby; “Papillary Muscle Dysfunction 
in Coronary (Ischemic) Heart Disease”, by N. P. 
DePasquale and G. E. Burch; “Late Complica¬ 
tions of Heart Valve Replacement”, by A. J. 
Kaltman ; “Abnormalities in Cardiac Con¬ 
tractility Associated with Localized Myocardial 
Damage”, by A. C. Fox ; “Structure and 
Function of the Myofibrillar Contractile 
Proteins”, by P. Dreizen; and “Intestinal 
Digestion and Maldigestion of Dietary Carbo¬ 
hydrates”, by G. M. Gray. A. S. G. 

Quantum Particle Dynamics. By P. G. Puranik. 

(S. Chand & Co„ P. Ltd., Ram Nagar, New 

Delhi-55), Pp. xiH- 315. Price Rs. 25-00. 

The present publication is the result of the 
author’s lectures on the subject for over two 
decades to the Master’s degree classes at the 
Osmania University. Starting with the basic 
concepts of Special Relativity, the treatment 
covers non-relativistic quantum mechanics, and 
includes high energy electromagnetic events and 
nuclear forces. 

The book has, in common with such publi¬ 
cations based on lecture notes, the usefulness 
such as providing a guide to teachers to base 
their lectures on, and a rote to students toi 
answer examination papers, as well as the 


disadvantages, such as general incoherence in 
the development of the subject and lack of 
elucidation at particular points which an 
average student reader would appreciate. 
However, references at the end of each chapter 
to more standard text-books will supply him 
the need. A. S. G. 


Nonlinear Effects in Plasma. By V. N. 

Tsytovich. (Plenum Press, New York and 

London), 1970. Pp. xviii-f 332. Price $25.00. 

This is the English translation of the original 
Russian text first published in 1967, but which 
has been corrected by the author for this edition. 
In this book the author unravels the com¬ 
plexities usually associated, with nonlinear 
effects in plasma and shows that it is possible to 
formulate nonlinear theory in fairly general 
terms. 

Basically, the author’s approach is to sho'w 
that Einstein’s familiar concept of induced 
emission and absorption of waves is entirely 
consistent with results derived rigorously for 
interactions in weakly turbulent plasma. These 
results are first derived by means of conven¬ 
tional electrodynamics, and their limits of 
validity are discussed in detail. The physicS' 
is essentially classical, but a quantum approach 
used for convenience, and the concepts of 
energy and momentum conservation are invoked 
extensively, as is the useful analogy between an 
unstable plasma situation and a “negative- 
temperature” system. 

In addition to presenting fundamental 
physical concepts and methods for estimating 
•nonlinear interaction, the book discusses in 
the final chapter many current developments 
in this field of research. A. S. G. 


Cedrus (Botanical Monograph No. 5). By P. 
Maheshwari and Chhaya Biswas. (Council of 
Scientific and Industrial Research, Hillside 
Road, New Delhi-12), Pp. vi-f 115, Price 
Rs. 24-00 or 48 sh. or $8.00. 

Cedrus deodara, commonly known as deodar, 
is one of the most valuable timbers. It is the 
strongest of the Indian coniferous woods and 
deodar timber is widely used as a substitute 
for teak and sal. Its primary use in India is. 
for railway sleepers. Cedrus has attracted the 
attention of Indian botanist for many years, yet 
a co-ordinated account of the work done in 
India on the botany of this important wood in 
a book form which will be useful to the student 
and the layman alike has been wanting. The 
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present monograph by (Late) Prof. P. 
Maheshwari and his coworker fulfils this need. 

The monograph deals with the distribution, 
morphology and anatomy, embryology, life- 
cycle, natural and artificial regeneration, fungal 
diseases, and the economic importance of this, 
important conifer wood. The book is liberally 
illustrated. There are 55 figures which include 
many halftone plates. A. S. G. 

Researches on Living Pteridophytes in India, 
Burma and Ceylon. By N, P. Chowdhury. 
(Asia Publishing House, Calicut Street, 
Ballard Estate, Bombay- 1 ), 1971. Pp. 80. Price 
Rs. 22 - 00 . 

This little book is a critical compendium of 
information carefully sifted from the wide range 
of pteridological researches carried out in India, 
Burma and Ceylon during the last more than 
a century. Very recent researches in this field 
arc included as appendices. A carefully pre¬ 
pared bibliography adds to the usefulness of 
the book to students and research workers. The 
book contains five plates on Marsilia. 

A. S. G. 

Pest Control in Bananas —PANS Manual No. 1. 
(New Edition). Edited by Susan D. Feakin. 
(PANS, 56, Grays Inn Road, London, WCIX 
Blu, England), 1971. Pp. iii -f-128. Price £0.42. 
To meet the demand for the Manual on 
Bananas, the first edition of which was printed 
in 1966 and distributed or sold out by 1968, 
PANS have decided to re-issue the same as a 
completely new edition. The whole Manual has 
been re-written and new information collected 
to give banana growers as up-to-date a picture 
as possible of the latest developments in all 
aspects of pest control in Bananas. 

Copies of this Manual are available from the 
address above and are supplied free of charge 
to workers in government service in countries 
eligible for British Aid. A. S. G. 

A Glossary of Mycology (Revised Edition). 
By Walter H. Snell and Esther A. Dick. 
(Distributed by Oxford University Press, 
Oxford House, Mount Road, Madras- 6 ), 1971. 
Pp. xxxii-f 181. Price $6,50 (Rs. 48-75). 

This book is an indispensable addition to all 
scientific libraries, and every mycologist should 
have it on his bookshelf. 

The first edition of the book, published in 
1957, found a ready welcome by working myco¬ 
logists, and there is no doubt that this second 


edition, which brings the glossary of terms, 
uptodate and includes many additional terms 
and revised definitions, will find an equally 
ready reception. 

The Glossary contains more than 7,000 terms 
of mycological importance, their derivations, 
their definitions and meanings which are as 
acicurate and precise as possible under the 
circumstances. Terms used, in the field of 
medical mycology and antibiotics, and colour 
terms as per Repertoire de Couleurs are also 
injcluded. 

At the beginning of the book there are 15 
plates, of excellent diagrammatic line drawings 
which illustrate 191 of the terms referring to 
pileus, gills, stipe, volva, fructifications, aecia, 
setae, spores, etc. 

Besides its essential use by mycologists this 
Glossary should find a place on a science editor’s 
desk. A. S. G. 


Books Received 

Solid-State Physics Literature Guides (Vol. I) 
Ferroelectric Materials and FerroeLetri- 


city. Compiled by T. F. Connolly and E. 
Tuiner. (Plenum Pub. Corpn., 114, Fifth 
Avenue, New York, N.Y. 10011), 1970. 

Pp. xi + 685. Price $ 35.00. 

Flat Glass Technology, By R. Persson. (Plenum 
Pub. Corpn., 114, Fifth Avenue, New York, 
N.Y. 10011), 1969. Pp. ix-f 167. Price $ 12. 5C. 
Geositatistics A Colloquium. Edited by D. F. 
Merriam. (Plenum Pub. Corpn., 114, Fifth 
Avenue, New York, N.Y. 10011), 1970. 

Pp. xiii -j- 177. Price $ 10.00. 

Heterogeneous Kinetics at Elevated Tempera¬ 
tures. Edited by G. R. Belton and W. L. 
Worrell. (Plenum Pub, Corpn.. 114, Fifth. 
Avenue, New York, N.Y. 10011), 1970. 

Pp. viii -f 532. Price $ 27.50. 

HMO Energy Characteristics.. By R. Zahradnik 
and J. Pancir. (Plenum Pub. Corpn., 114, 
Fifth Avenue, New York, N.Y. 10011) 1971 ’ 
Pp. vH- 102 . Price $ 12.00. 

Topics in Plasma Diagnostics. By T. M 
Podgornyi. (Plenum Pub. Corpn., 114 , Fifth 
Avenue, New York, N.Y. 10011),' 1971 
Pp. xiv + 214. Price $ 22.50. 

Yield Point Phenomena in Metals and Alloys, 
By E. O. Hall. (Plenum Pub. Corpn., 114 , 
Fifth Avenue, New York, N.Y. 10011) ' 197l' 
Pp. viii -f 296. Price $ 16.00. 


mooa cells as a Tissue. Edited by W. L. Holmes 
(Plen^ Pub. Corpn., 114, Fifth Avenue’ 
New York, N.y. 10011 ), 1970. Pp. xi 4-371 
Price $ 15.00. 
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ENCYSTMENT OF AMOEBAE ; AN EXAMPLE OF SINGLE CELL 

DIFFERENTIATION* 

C. R. KRISHNA MURTI 

Central Drug Research Institute, Lucknow 


Encystment and Amoebiasis 

lyi ANY protozoa undergo en-cystation—a process. 

t)y which motile amoebae lose their 
characteristic pseudopoidal movement and 
become covered by a protective sheath made 
up of a double layered wall. The resulting 
cysts are immotile and metabolically inert but 
are inherently capable of resuming trophic or 
vegetative existence by shedding the cyst coat 
when conditions are favourable for excystment. 
Although encystation is only a defensive posture 
adopted by the cell to encounter the stress 
imposed by a hostile environment, transforma¬ 
tion of the trophic amoeba to the cystic form 
and of the viable cyst back to the trophozoite 
involves cellular differentiation''-”4. 

The elucidation of this process of differen¬ 
tiation at the molecular level • besides its 
intrinsic academic interest is of vital importance- 
in the successful eradication of amoebiasis. 
Entamoeba histolytica is the causative agent 
incriminated in amoebic dysentery, amoebic 
colitis and amoebic appendicitis. Attempts to 
demonstrate an association of the pathogenicity 
of E. histolytica with toxins or invasive enzymes 
elaborated by it have so far been futile and as 
such there is no rational experimental basis 
today for initiating a programme of passive or 
active immunization against the disease'^^. 
Coexisting with the commensal bacterial flora 
of the human gut, E. histolytica multplies 
vigorously and undergoes encystment and 
excystment. Ulceration in the gut wall and 
abscess formation in the liver are brought 
about by the multiplication and erosive action, 
of the trophic form of the pathogen. The 
transmission of parasitic E. histolytica from one 
host to another is, however, mediated by the 
cysts. Human carriers of E. histolytica may 
not exhibit overt symptoms of the disease and 
yet can .pass out viable cysts of the parasite. 
Multiplication of the trophic form can be 


* Communication No. 1675 from the Central Drug 
Research Institute, Lucknow, based partly on a talk given 
to the participants of the Summer Institute of Advanced 
Biology at the Department of Biological Sciences^ Madurai 
Upiyersity, Madurai, on June ^8, 1971 f 


arrested by treatment with enterovioform or 
nitroimidazole derivatives which act in the 
bowel lumen, andbiotics which eliminate the 
associate bacteria and render the amoeba 
innocuous and chloroquine which brings about 
the remission of liver abscess. The cysts, on 
I'.he other hand, are impermeable to these 
agents. The urgent need for the discovery of 
potent cysticidal agents has, therefore, been 
repeatedly emphasized by the Expert Study; 
Group of WHO<'. A rational design of cysticidal 
agents can be attempted only after the chemical 
composition of the cyst wall and the molecular 
biology of encystment are described in precise 
terms. 

In an extensive review on the morphology, 
formation and development of cysts of 
Entamoeba, McConnachie" has drawn attention 
to the inadequacies in the currently available 
information on the biochemistry of encystment. 
The environment of the human gut and its 
native microflora appear to be essential for 
E. histolytica to encyst"'., The pathogen can, 
however, form cysts outside the gut in 
monoaxenic cultures. Yet, attempts to produce 
in vitro cysts with axenically grown E. histo¬ 
lytica have been hitherto unsuccessful. What 
is the nature of the triggering agent in the 
human gut that signals the amoebae to encyst ? 
Is encystment only a defence measure for 
survival against a hostile environment ? Are 
the drastic metabolic changes that occur con¬ 
currently with the morphological transformation 
during encystment, controlled by the genome of 
the amoeba ? As the molecular events enacted 
by E. histolytica during encystment have not 
been completely mapped and quantitated, the 
above questions have remained unanswered. 

In contrast to the behaviour of E. histolytica, 
free living pathogenic soil amoebae such as 
Acanthamoeba or Hartmannella can be induced 
to undergo encystation under strictly axenic 
'conditions. Such systems, obviohsly, provide 
a useful model for the study of the mechanism 
of encystment and have been gainfully 
employed in some recent investigations. The 
biochemistry of the encystment of Acantha- 
Vfioeba sp. has been discussed in some detail 
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by Neff and Neff^. Emphasising the striking 
resemblance of encystment to certain phases of 
embryonic differentiation, they conclude that 
during encystation amoebae do not divide but 
only go through a period of induction followed 
by the morphological changes leading ultimately 
to the formation of the cyst. In the process, 
however, new types of macromolecules appear, 
the emergence of which is blocked by inhibitors 
of the synthesis of RNA and protein. 

Encystmejn't of Axenically Grown 
H. culhertsoni 

As part' of a research project on the 
chemotherapy of amoebiasis, some aspects of 
the encystment of a free living soil amoeba 
identified by Singh and Das^o as Hartmannella 
culhertsoni have been investigated by the author 
and his associates. The aim of this brief review 
is to highlight some of the pertinent observa¬ 
tions of this study. 

H, culhertsoni can be grown axenically in 
a proteose-peptone-tryptone medium. On 
transferring six days old cultures of H. culhert¬ 
soni to replacement media no encystment is 
noticed. Nor does the incorporation in the 
growth medium of mitomycin C, actinomycin D, 
cycloheximide, p-fluorophenylalanine or aza- 
adenine at later phases of growth lead to 
encystation. However, on incubating six days 
old amoebae on non-nutrient agar plates con¬ 
taining 10 mM NaCl, 15 mM MgCU and 20 mM 
taurine (NHo . CHo . CH^ . SO^) 80-90% of the 
trophozoites are transformed into viable double 
walled cysts in the course of 72-96 hrs. The 
idea of using taurine, betaine, adrenaline or 
noradrenaline, all derivatives of amino-acids, 
suggested itself from the following earlier 
observations : (i) free living amoebae undergo 

encystation in the presence of bacteria^i and 
(ii) the colon where E. histolytica normally 
encysts is rich in amino-acid degradation 
products arising out of bacterial metabolism. 
Fortunately this surmise turned out to be 
correct and after a number of trials using 
adrenaline, noradrenaline, betaine, taurine or 
creatinine, the above-mentioned combination of 
Mg2+ and taurine in saline has been found to 
be optimal for the "in vitro encystment of 
H. culhertsoni^^. 

Periodic microscopic examination of the 
amoebae exposed to the above encysting 
medium reveals typical morphological changes' 
such as the withdrawal of the pseudopodia, 
rounding up of the amoebae, shrinkage in cell 
size and the final building up of a double layered 
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cyst wall. When transferred ’to the growth 
medium, viable cysts obtained by this procedure 
can excyst. The trophozoites formed thus 
could once again be transformed into viable 
cysts by exposing them to the combined action 
of Mg“^ and taurine and the cycle of differen¬ 
tiation repeated as many times as one wished. 
Since H. culhertsoni undergoes encystation 
readily in the presence of bacteria^ ^ every 
possible care has to be taken to exclude 
bacteria in the in vitro induction of encystation 
of the amoebae by Mg'"’' and taurine. Mitomycin 
C, actinomycin D and cycloheximide are all 
uniformly effective in appropriate concentration 
in arresting encystment. It is evident, there¬ 
fore, that information transfer is involved in 
the induction of encystation and if a break has 
to be applied to the underlying process of 
differentiation it must be at one of the steps of 
genetic expression^-. 

The exposure to Mg-**" and taurine leads to 
changes in the internal milieu of the amoebae 
directed by a regulatory mechanism under 
genetic control. Formation of the cyst wall 
is the ultimate morphological manifestation of 
the totality of such changes. It is not necessary 
that the amoebae have to be continuously 
exposed to Mg-+ and taurine to be ‘‘turned on” 
for differentiation. Encounter with these two- 
agents for a period of six hours initially is all that 
is required. After this, when they are transferred 
to non-nutrient agar containing only 10 noM 
NaCl, the same degree of encystment ensues in 
72-96 hrs. as given by keeping the amoeba 
throughout the period in the encysting medium. 
The action of Mg-"^ appears to be related to 
osmotic effects resulting in the leakage of 
cellular constituents and is somewhat analogous 
to what has been reported to occur in the 
slime mould differentiating under the action of 
this cation. The exit of essential metabolites 
from the cytoplasm can presumably lead to 
dormancy. Alternatively, Mg--'- may be playing 
a role in specifically activating or stabilizing 
the ribosomes on which the enzymes required 
for the manufacture of cyst wall constituents 
are assembled as a result of translation. The 
mechanism of triggering effected by Mg-*'- and 
taurine remains to be studied. 

Role of Cyclic AMP in Enoystment 

Acrasin, a factor required for the aggregation 
of the slime mould Dictyostetium discodium, has 
now been identified as cyclic AMpi^-ei^ ’ 
the sUme mould to differentiate, aggregation and 
formation of clumps appear to be an essential 


Encystment of Amoebae 


591 


iVo. 22 

Nov. 20, 1971 

preliminary step. Such aggregation is stimu¬ 
lated by c-AMP and, furthermore, strains or 
species of amoebae which excrete phospho¬ 
diesterase into the medium do not aggregate 
as readily as those which do not excrete the 
enzyme. Thus, the relative concentrations of 
phosphodiesterase and cyclic AMP in the 
periphery of the amoebae seem to' exert a 
regulatory influence by preventing or facilita¬ 
ting aggregation--"-'^. Although other nucleo¬ 
tides have the same effect on the morphogenesis 
of D. discosdtuvi, c-AMP is perhaps the natural 
activator. It is relevant in this context to- 
mention that c-AMP also influences the morpho¬ 
logical transformation of mammalian cells such 
as normal fibroblasts-^t or Chinese hamster 
cells-'"’. The action again of c-AMP in regulating 
enzyme induction in bacteria is well docu- 
mented-''*'''^^. Already established as the 
chemical mediator of hormonal action in both 
animals^2 ^nd plants^’-'^’’^^, cyclic AMP, among 
a multiplicity of functions, seems to be involved 
in the metabolic regulation and. differentiation 
of unicellular organisms as well. 

By experiments designed to explore whether 
the Mg-'*" and taurine induced encystation of 
H. culhertsoni is mediated by c-AMP, Raizada 
and Klrishna Murti have been able to show 
that c-AMP mimicks the role of Mg-*" and 
taurine in the transformation of trophozoites 
to cysts. Furthermore, trophozoites exposed to 
Mg-'i^ and taurine in the non-nutrient medium 
synthesize three to four times the amount of 
c-AMP as do the control trophozoites. While 
the encystation inducing action of c-AMP is 
shared by theophylline—an inhibitor of 
phosphodiesterase, 5' or 3' AMP do not exhibit 
this property but ADP stimulates encystation 
to some extent. Amoebae exposed to Mg-'*" and 
taurine as well as the medium in which they 
are encysting show decreased levels of 
phosphodiesterase activity. The above evidence 
leads to the inescapable conclusion that c-AMP 
is perhaps the agent that triggers the molecular 
events that lead to the encystation of H. ciilbert- 

Since cyclic AMP mediated cellular reactions 
require , preactivation of a membrane bound 
adenylcyclase, it is of interest to know whether 
taurine is picked hp by the membpanes of 
H. culhertsoni. By measuring the incorpora¬ 
tion of taurine-on the membrane system of 
trophozoites exposed to the encysting medium, 
•one finds that Mg^”** ions do indeed stimulate 
'the specific binding of taurine to the 


membranes'^‘\ On the basis of this observation 
it may be inferred ‘thab after binding of taurine 
to the membranes, particulate adenyl cyclase 
is activated leading in its turn to a synthesis 
'of cyclic AMP. The nature of the specific 
macromolecule to which c-AMP is bound 
remains to be uncovered. Modulation of a 
protein, especially an enzyme with a sub-unit 
structure to an altered conformation, is now 
accepted as the modus operandi of c-AMP. 

Macromolecular Changes During Encystment 
The morphological changes leading to the 
differentiation of trophozoites 'to cysts are 
accompanied by alterations in the chemical 
composition of the cellular milieu, enzyme pro¬ 
file and serological character of the trophozoites. 
The most dramatic change that takes place 
during the differentiation is the switching over 
of the metabolism of the trophozoites from 
aerobiosis to anaerobiosis ending up in a cellular 
form almost inert metabolically. Soluble 
carbohydrates, phosphates, RNA, DNA and 
proteins decrease in content whereas the 
concentration per unit mass of complex carbo¬ 
hydrates such as cellulose and mucopolysac¬ 
charides increases. The activity of dehydro¬ 
genases mediating the aerobic degradation of 
glucose carbon for energy production gradually 
decreases. In contrast, enzymes, required for 
the building up of polymer constituents or cyst 
wall such as mucop""lysaccharides and cellulose 
increase in activity. Synthesis of cellulose as 
measured by 'the incorporation of glucose-XJ-Ci^ 
into a /^-linked polymer of glucose (as evident 
from its susceptibility to cellulase) is stimulated 
nearly thirty-fold during the first twenty-four 
hours of exposure of the trophozoites to the 
encystation medium. The induction of these 
enzymes is also blocked by actinomycin D and 
cycloheximide suggesting that their synthesis 
involves transcription and translation*^'?'. 

Concurrently with the above biochemical 
changes, the encysting cells acquire new 
serological characters. The precipitin type of 
antigens specific to cysts are visualized on 
Ouchterlony plates only after their exposure to 
trypsin whereas the trophic antigens that 
readily show precipitin lines with their homo¬ 
logous antiserum are inactivated by trypsin. 
Cystic antigens fix guinea-pig complement both 
specifically (in the presence of homologous 
anti-sera) and non-spoi,ifically. The specific 
complement fixation by cystic antigens is not 
affected by trypsin whereas the specific fixation 
of guinea-pig <complement by trophic antigens- 
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is abolished by irypsin. Furthermore, the non¬ 
specific fixation of complement, a property 
exhibited only by cysts, is inhibited by 

cellulase^s. 

Outlook for the Future 
The single cell differentiation bringing about 
encystment and excystment of Hartmannella is 
diagrammatically represented in Fig, 1. 


SCHEMATC representation OF ENCYSTMENT 
^ and excystment of hartmannella 



Events during Step A : 1. Binding of taurine to mem¬ 

brane and activation of adenyl cyclase and increase in the 
concentration of intracellular r-AMP. 2. Massive deg¬ 
radation of reserve materials and shrinkage of mitochondria. 
3. Shift from aerobiosis to anaerobiosis. 

Events during Step B \ 1. Induction of enzymes needed 

for the synthesis of cellulose and mucopolysaccharide. 
2. Disappearance of mitochondrial activity. 3. Attain¬ 
ment of dormancy. 

Events dunng Step C: 1. Imbibition of water. 2. 

Activation of trophozoites. 3. Shedding of outer cyst 
coat. 4. Emergence of active trophozoite. 

On morphological evidence, it can be assumed that the 
events from A to B through precyst stage are reversible. 
Reversibility of the biochemical events has, however, not 
been experimentally established. 

The induction stage in the encystment of 
H. culbertsoni involves the shutting off of 
aerobic metabolism and a loss in respiratory 
activity with attendant destruction or shrinkage 
in the size of the mitochondrial apparatus. 
Entamoeba, in contrast, is a typical anaerobe 
and its very survival depends upon the main¬ 
tenance of strict anaerobic conditions. Though 
environmental factors, particularly nutrition 
and redox potentials, have been considered to 
be important in bringing about the encystation 
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of EntamoebSi^Q’^^, metabolic changes during 
encystment have not been mapped in any detail. 

If encystation is indeed preceded, by cessation 
of growth, starvation and massive breakdown 
of reserve food materials, the attendant 
degradative changes may be expected to be 
favoured by anaerobic rather than aerobic 
conditions. It may well be that for Entamoeba 
to encyst only an induction phase is required 
for the elaboration of the enzymes mediating 
cyst wall synthesis and no substantial change 
in the energetics of the cell. Cysts, of 
Entamoeba have been reported to survive even 
under aerobic tconditions depending upon, 
the amount of glycogen and chromatoid 
body available in the cytoplasm. This 
would imply that in the encystment of 
E. histolytica there may be a switchover from 
anaerobiosis to aerobiosis, the reverse of what 
is occurring in encysting aerobic Hartmannella , 
Nonetheless, with the knowledge available of 
such induction in H. culbertsoni, it should be 
relatively ea^ now to demonstrate the 
synthesis of mucopolysaccharides and cellulose 
in encysting E. histolytica. 

Axenically grown cultures of pathogenic 
strains of E. histolytica have not so far been 
transformed i'l^ vitro into viable cysts. Axeni¬ 
cally grown E. histolytica are also relatively 
non-pathogenic to experimental animals. In 
contrast, monoaxenically or diaxenically grown 
cultures of E. 'histolytica are very virulent and 
also undergo encystation both in vivo and in 
vitro. The significance of this difference in 
behaviour between axenically grown and non- 
axenically grown E. histolytica remains to be 
elucidated. Avirulent laboratory cultures of 
E. histolytica readily become virulent on animal 
passage or on repeated subculturing in media 
rich in cholesteroN2.43. a study. of the 
cholesterol metabolism of E. histolytica in 
axenic cultures may help in understanding the 
(Change of virulence to avirulence. Detailed 
invesitigations on the synthesis and degradation 
of macromolecules by the sequential creation 
and destruction of cyclic AMP or other regula¬ 
tory molecules have to be conducted. The 
indentification of factors secreted by bacteria 
that apparently bring about the encystation of 
E. histolytica in the human gut would appear 
to be yet another fruitful line of work. 

The evidence adduced so far on the bio¬ 
chemistry of encystment using free living 
amoeba as model suggests that the synthesis of 
cellulose synthetase or mucopolysaccharide 
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synthetase are coded by new species of mRNA’s. 
Almost a similar situation is encountered in 
the sporulation of micro-organisms. The imposi¬ 
tion of dormancy over a vegetative phase 
characteristic of amoebic encystment or 
bacterial sporulation is perhaps under the 
control of a unitary regulatory mechanism 
involving cyclic nucleotides. In the light of 
this, amoebic excystment, or for that matter, 
germination of a bacterial, spore, may be con¬ 
trolled by the opposite counterpart of the 
regulatory mechanism operating encystment or 
sporulation. The molecular biology of encyst¬ 
ment and excystment is thus two sides of the 
same coin, namely, a process of a single cell 
differentiation. 
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CHEMICAL CONSTITUENTS OF DAEM/A EXTEiV'SA (FOOTS) 

T. R. SESHADRI and S. VYDEESWARAN 
Department of Chemistry^ University of Delhi^ DelM-1 


aemia extensa (Asclepiadaceae) is a well- 
known Indian herbal drug. It is distributed 
all over India and has been used in many ways- 
in medicine^. Earlier work^'S revealed the 
presence of several triterpenes, sterols and 
cardenolides. A systematic complete chemical 
investigation of the plant did not seem to have 
been carried out eariler. Most of the previous 
authors have not mentioned elearly the parts 
that they used. However, Reichstein and 
co-workers made a thorough study of the 
cardiac active principles of the aerial parts of 
the plant. Therefore, as part of a detailed 
study of vegetable drugs, the roots of the 
plants which are also used as drug in some 
parts: of India, have now been examined. They 
were supplied by Bhesheja Bhandar of Calcutta. 

Well-crushed, air-dried roots (1kg) were 
extracted successively with light petroleum, 
ether, acetone and alcohol in the cold. The 
different extracts were studied as described 
below : 

Petroleum ether extract .—By column chro¬ 
matography over .silica gel (column 1) five 
compounds A, B, C, D and E were isolated as 
follows: (i) Petroleum ether eluates gave 

compound A in good yield (crystallisation from 
MeOH-CHClg mixture). The fractions from 
the mother liquor resolved into two compounds 
A and B on AgNOg impregnated silica gel plates 
and could be separated by coluron chromato¬ 
graphy over AgNOg-silica gel. (ii) Elution of 
column 1 with petroleum ether : benzene 
(1:1) afforded a mixture of compounds C and 
D which again could be separated by pre¬ 
parative TLC (AgNOg silica gel). Compound E 
was obtained from the later fractions of the 
same eluant. 

The identities! of all the above compounds- 
were established based on specific rotation, 
mixed m.p., co-chromatography and super- 
imposable IR spectra with authentic samples. 
Compound A (2*5 g) was identified as lupeol 
acetate and compound B (70Qmg) as c:-amyrin 
acetate. Compounds C (200 mg) and D 
(150 mg) were identical with lupeol and 
a-amyrin respectively while compoimd E 
(100 mg) agreed with ^-sitosterol. 

Ether extract —This was also subjected to 
column chromatography over silica gel. Com¬ 


pounds A, B, C, D and E were obtained in small 
amounts- from the less polar eluates. 5% 
MeOH in CHClg eluates afforded compound F 
(120 mg). It answered L-B and Molisch tests 
and gave, on acid hydrolysis, ^-sitosterol and 
D-glucose. Permethylation^^ followed by 
hydrolysis yielded 2, 3, 4, 6-tetra-O-methyl- 
D-glucose, identified by paper chromatography 
Hydrolysis with almond emulsin also gave 
^-sitosterol and D-glucose- Hence compound F 
was /3-sitosterol-/?-D'-glucopyr'anosdide and its 
identity was confirmed by direct comparison. 

Acetone and alcohol extracts .—Colourlessi 
cubic crystals (200 mg) separated upon con¬ 
centration of the alcohol extract and were 
identified as sucrose by direct comparison and 
preparation of the acetate. 

The remaining alcohol extract and the acetone 
extract showed similar behaviour on TLC and 
paper chromatogram and hence were combined. 
Preliminary purification was effected by 
repeatedly precipitating the methanol solution 
with excess of ether. The crude solid, thus 
obtained, gave positive L-B, Molisch and Legal 
tests which suggested the possible presence of 
cardiac glycosides in the mixture. 

A portion of the above solid was column 
chromatographed over silica gel and two 
Keddei^’ii positive substances G and H, obtained 
as a mixture from MeOH : CHClg (1:9) 
eluates, were separated by repeated preparative 
TLC on silica gel G (methylene ichloride : 
methanol : water, 87 : 12 : 1). Compound G 
(5 mg) was identified as calactin and compound 
H (4 mg) as calotropin from their properties 
and confirmed by direct comparison with 
authentic samples. 

The other portion of the crude solid obtained 
from acetone and alcohol extracts was' subjected 
to Mannichi2 hydrolysis! and two aglycones 
I and J were separated and purified by repeated 
preparative TLC on silica gel G (ethyl acetate : 
pyridine : water, 5:1:4; upper layer). 
Compound I (8 mg) was identical in all respects, 
with uzarigenin and J with coroglaucigenin. 
Direct comparison with respective authentic 
samples confirmed identity. The aqueous portion 
of the above hydrolysate' contained D-glucose 
and L-arabinose and Kilianii3 hydrolysis' of the 
crude solid also gave the same two sugars. 
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These two aglycones are therefore present as 
glycosides with the above sugars.. 

In conclusion, the roots of Daemia extensa 
contain the already reported lupeol, a-amyrin, 
their acetates and y^-sitosterol in the light 
petroleum extract; this seems to be a good 
source for lupeol acetate. In addition, the 
ether extract has now been found to contain 
^ -sitosterol~/5-D-glucopyranoside. The acetone 
and alcohol extracts yield calactin and calotropin 
and glycosides of uzarigenin and coroglauci- 
genin. In comparison with the aerial parts of 
the plant, the roots contain cardenolides in less 
arnount and also in less number. Sucrose iss 
also found ini the alcohol extract. 
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CELL CYCLE TIME AND DURATION OP S PHASE IN BARLEY 

N. P. SARMA 

Nuclear Research Laboratory, Indian Agncultural Research Institute, New DelhUl2 


ll^HE effect of chemical and physical mutagens 
is largely dependent on the physiological 
state of cell at the time of treatment^. Data 
are now available, which suggest that when 
cells are treated with chemical mutagens such 
as etihylmethane sulfonate (EMS) during the 
period of DNA synthesis (S Phase) of cell 
cycle the mutation frequency is signiffcantly 
]aigher2-o. Fiirther the Studies of Cerda 
Olmedo et aU, have shown conclusively ini 
E. Coli, that the maximum frequency of a given, 
type of mutation occurs, when the treatment is 
given at the time the gene (DNA) is being 
replicated. Information on cell cycle time and 
duration of synthetic phase of DNA, therefore, 
seems to be of considerable significance in 
chemical mutagenesis programme. 

The mitotic cycle time and the initiation of 
different phases of mitotic cycle were studied 
in a 6-rowed balrley variety NP 104, using 
selective precursor of DNA, ‘"^H thymidine. A 
pulse labelling technique of autoradiography was 
followed. The roots of 5 mm length were im¬ 
mersed for 30 minutes in aqueous solution of 
thymidine of 2*5 c/ml and 6*7 C/m mole specific 
activity, obtained from New England Nuclear 
Corporation, Boston, Mass., U.S.A. Samples of 


root tips were fixed after thymidine treat¬ 
ment at intervals of 2 hr each, for a total period 
of 30 hr, approximately covering at least two 
mitoitic cycles. The samples were fixed in a 
mixture of 3 parts of ethanol and 1 part of 
glacial acetic acid and stained with feulgen. 
The terminal 2 mm portion of the root meristem 
was squashed on gelatinised slides and the cover. 
glasses were removed by dry ice method. 

The autoradiographic stripping film (KC)dak 
AR 10) was used for preparation of autoradio¬ 
graphs. The procedure described by Darlington 
and Lacour® has been followed. In order to 
avoid any delaying effect, the ^H thymidine 
fed root tips were not pretreated before fixing. 
The autoradiographs were scored for 
labelled division phases against total mitotic 
figures, (labelled and non-labelled) *to obtain 
percentage of division phases. These values of 
labelled -mitotic figures were plotted against the 
period (interval) of fixation time. Mitotic 
index in untreated root tips' was also worked : 
•out separately for the various intervals of 
fixation. 

'The general procedure developed by Quastler 
and Sherman^^ and Wimberio were employed to 
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provide a basis for the estimation of duration of 
various phases of mitotic cycle (M.C.)* Since 
thymidine labels a block of cells in inter¬ 
phase, the -cycle time therefore can be estimated 
from the rhythmic appearance and dis¬ 
appearance of these labelled cells in mitosisi 
with time. M.C. time is taken to be the interval 
of time between two successive ascending por¬ 
tions of such a curve (Fig. 1). The midpoints 



Fig* 1. Frequency of labelled mitotic figures in differ¬ 
ent intervals of fixation after thymidine treatment. 

of two successive peaks of the curve obtained 
gave an estimate of M.C. time of 1-2 hr. The 
average length of S phase was calculated as 
the distance measured along the 50% intercept 
between the ascending and descending curves 
minus the labelling time. This gave the value, 
5 • 4 hr and the duration of S phase was approxi¬ 
mately 5*4 —0-5hr (labelling time) =4*9 hr. 

The average duration of Go -f prophase was 
determined as the distance on the abscissa 
between the origin and vertical line 
drawn from the point of intersection of 50% 
intercept with the first ascending curve. The 
value obtained was 4*0 hr. The mean mitotic 
index (M.I.) determined from time to time was 
8*8 (Fig. 2). This suggests that cell in mitosis 



spends 1*06 hr in division phases of the total 
cycle time. Of the total mitotic figures, 58% 
as obtained from M.I. were in prophase. Hence 
the prophase time could be about 0-6 hr. The 
time taken by G 2 alone could also be obtained 
as G 2 + prophase time — prophase time alone 


(4*00 — 0*6 hr) =: 3*4hr. G^, the period 

between mitosis and the next DNA synthesis 
was obtained by substracting the sum of 
individual values of S, G 2 and M from the 
total time. These values are summarised in 
Table 1. 

Table I 

Duration of mitotic cycle and its component, 


phases 


Mitotic 

phase 


Estimated average 
duration (hr) 

Synthetic phase (S) 

• • 

4*90 

Pre* Synthetic gap (Gi) 

.. 

2-64 

Post-synthetic gap (G 2 ) 

.. 

3*40 

Mitosis (M) (Prophase to Telophase) 

1*06 

Mitotic cycle (M.C.) 


12-00 


The mitotic cycle time in the barley root 
meristem determined in the present study 
seems to be short (12 hr) as compared with 
those reported for Vida faba (30 hr by Howard 
■and Pelcii) Tradescantia paludosa (20- hr by 
Wimber^^), Pisum sativum (18 hr by Van’t hofi2). 
However, it corresponds more closely with 
the M.C. time of Crepis capillaris (10*75 hr) 
and Lycopersicon esculentum (10*6 hr) as 
studied by Van’t hofi2. The duration of 
S phase is approximately a little longer 
than one-third of the total time. Van’t hof^^* 
worked out the relationsihip between S 

phase and M.C. time in several plant species: 
and observed it to be the sum of S period and a 
vconstant of 5 *25-6 *5 hr. This relationship seems 
to hold good for the current estimate of cell 
cycle time. 

I am indebted to Dr. M. S. Swaminathan for 
his guidance. 
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ON THE FORMATION OF CO 2 " IN THE 
MICROWAVE DISCHARGE OF CO 2 

It has been established by a number of 
spectroscopic investigations!■ 2 as well as the 
radio-occultation measurements from Mariner 
IV*^ and V! that carbon dioxide is the predomi¬ 
nant iconstituent of the martian and venutian 
atmospheres. Laboratory investigation of COo 
spectra excited by different methods has,, 
therefore, assumed great importance. The, 
spectra of COo has been excited by radio¬ 
frequency discharge^, electron impact^ and 
proton bombardment^. Evans and Jennings^ 
analysed the products of radio-frequency dis¬ 
charge mass-spectrometrically. Recently, Gupta» 
has studied the microwave discharge of COo 
in the laboratory and found the discharge to 
contain mainly the bands of CO, CO 2 and CO 2 +. 
The photometric study of the Angstrom band 
of CO at 4393 A revealed that its intensity 
decreases linearly with the partial pressure of 
COo in the range 40-240 mtorr (Fig. 1). He 



CO 2 PRESSURE (TORR) 


Fig. 1. Variation of the intensity of (1,1) Angstrom 
Band at 4393 1 with carbon dioxide pressure. 

proposed the following mechanism for the 
excitation of this band : 

^1 

CO 2 +* + e —> CO* + O (1) 

A 

CO*-> CO H- hv, (2) 

where hv stands for the Angstrom bands and 
A, probability of the transition yo 


explanation was put forward to account for the 
linear decrease of the intensity. 

The following reactions may be responsible 
for the observed decrease in the intensity of 
4393 A band : 

ka 

CO* + CO 2 -^ CO^ + COo/ (3J 

lu 

CO 2 -b e- 5 - C02“. ' (4) 

Considering reactions (1)“(4), one finds that 
the intensity, I, of the 4393 A Angstrom band 
is given by : 1 I 

T == Iq - K [e] [CO 2 ] 

. 1 + ka/A [C 02 l‘^ 

where is the unquencl ed intensity of the 
band under consideration. Iq may be assumed 
to be constant (Shukla et al^^) and [e] is a 
fixed quantity as the COo discharge is main¬ 
tained at a constant microwave power. Since 
the observed intensity of 4393 A band decreases 
linearly with [COo] (Fig. 1 ), the role of the 
second term in the denominator of equation (5) 
appears to be negligible. Hence, this analysis 
leads to an important conclusion that COg" 
are formed in the microwave discharge of CO 2 . 

Recently, Whitten et al.^^ have considered 
the ion chemistry of the martian atmosphere 
and proposed the existence of negative ion 
species CO 3 ", CO 4 " and CO“. 

In view of above observations, the presence 
of CO 2 " ions in the upper atmospheres of Mara 
and Venus may be expected. This may signifi¬ 
cantly affect the ion chemistry of the iono¬ 
spheres of these planets. 

J.K. Institute of R. V. Shxjkla. 

Applied Physics S. K. Gupta. 

and Technology, A. N. Srivastava. 

University of Allahabad, 

Allahabad, India, August 16, 1971. 

1. Kaplan, L. D., Munch, G. and Spinard, H., Ajira 

Phys, 1964, 139, 1. 

2. Chase, S. C., Kaplan, L. D. and Nengebaner, G., 

J, Geopkys. Pes., 1963, 68, 6167. 

3. Kliore, A., Cain, D. L, Levy, G. S., Eshlewah- 

V. R., Fjeldbo, G. and Drake. F, D., Science^ 

1965,148, 1243. 

4. —, Levy, G. S., Cain, D. L., Fjeldo, G. and Rasool, 

S. I., Ibid,, 1967, 158, 1683. 

6 . Higashino, 1. and Hitomi, M., Mem. Fac, Engg*, 

Osaka City XJniv. (Japan), 1963, 5, 99, 




598 


Letters to the Edpor 


[ Current 
Science 


.6, Kishko, S. M. and Skubenich, V. V , Bull. Acad. 
Set., U.S.S.R., Phy. Ser. {U.S.A.), 1964, 27, 
1023. 

7. Ponlizac, M. C. and Astrophys, Letters^' 

1967, 1, 17. 

8 . Evans, H. E. and Jennings, P. P., Trans* Faraday 

Soc., 1965, 61, 2163, 

9. Gupta, S. K., Ph. D. Thesis, Univ. Allahabad, 1970. 

10. Shukla, R, V., Jain, S. K., Gupta, S. K. and 

Srivastava, A. N., /. Chem„ Phys*, 1970, 52, 
2744. 

11. /Whitten, R, C., Poppoff, I. G. and Sims, J. S., 

Planet, Space Scu, 1971, 19, 243. 


. PHOTQDECOMPOSITIQN OF A2IDO- 
PENTAMMINE AND DIAZIDQ- 
TETRAMMINE COBALT (III) 
COMPLEXES 

Irradiation of azidopentamminecobalt (III) 
complex solutions at X = 370 m^ yielded Co (II) 
and molecular nitrogen^. Flash photolysis^ of 
this complex revealed the presence of the 
transient azide radical. Solutions of diazido- 
tetramminecobalt (III) complexes undergo 
photolysis much faster and are less stable in the 
dark than solutions of azidopentamminecobalt 
(III) complexes. On irradiation at X = 360- 
450 m/a, solutions of the azido complexes attained 
the pale rose colour due to the formation of 
cobaltous ion with the evolution of nitrogen. 
In the presence of vinyl monomers like acryl¬ 
amide, methacrylamide, acrylic acid, methyl- 
. acrylate, methylmethacrylate, acrylonitrile, 
etc.2-3, under deaerated conditions, polymeriza¬ 
tion took place with no visible evolution of 
nitrogen. i 

The rate of decomposition of the complexes 
in acid medium was found (spectrophotometri-' 
cally) to vary linearly with the light absorption, 
fraction (Fig. 1 A) and light intensity. The 
• quantum yields for the decomposition of 
monoazido complex and diazido complex were 
found to be 0T92 and 0*236 respectively. These 
values were very similar to those obtained in 
the presence of vinyl monomers2*3^ uiz., 0T9 for 
the monoazido complex and 0*27 for the diazido 
complex. This has led us to believe that the 
primary iphotochemical act of the photo¬ 
excitation of ' the complex, the dark back 
reaction leading to the deactivation of the 
complex and the redox decomposition of the 
excited complexes yielding the azide radicals 
are. independent of the presence of monomer. 
In the j absence of polymerization the azide 
radicals interacted mutually evolving molecular 
i^trof^^n^: —2N3->3N2. As a result of the 

^^^e|^iled kinetic Investigation of the decompo- 
“sition df ' (p^?Motetramminecob^lt (III) complex. 



PHOTO-DECOMPOSITION OF COBALT-AZIDE 

complexes 

A,B,C: AZIDOPENITAMMINE ■ 

D,Et DIAZIDO TETRAMMINE 

FIG. 1 A. A, B, C, — azidopentamminecobalt (HI) 
chloride. A « 365 ; 1X10’ Nhv. 1. sec.; A — 

5*896, B— 6*869, C— 9*835. D, E, —Diazidotetram- 
minecobalt (III) azide; D — A=365 mju,; 1 = 5*91 
X 10"® Nhv 1“^ sec.'"^ E“A=405 mft, 1=5*866 Xl0~® 
Nhv sec.“\ 



2 4 6 8 10 12 D 

t Cmiri) 

PHOTO-DECOMPOSITION OF 
AZIDOPENTAMMINE COBALT (ijl) CHLORIDE 
EVOLVING NITROGEN 


Fig. IB. Azidopentamminecobalt (III) chloride. A=: 
686 m/i; 1 = 1*403 x 10~® Nhv. 1. sec. : A—- 

0*4479; B—0*5247; C—1; D—0*3840, 
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botih in the presence and in the absence of 
monomer, the quantum yields for the complex 
disappearance are reported for the first time. 

Supplementary to the spectarophotometrio 
studies, gasometric studies of the nitrogen 
evolution were also made. Solutions of the 
monoazido complex were irradiated at X = 
365 mAt and the amount of nitrogen evolved was 
measured (in a dilatometer devised by us) and 
plotted against time (Fig. IB). The average 
quantum yield obtained was ^ 0*135. The 
evolution of nitrogen ceased completely only 
after three days. 

The low quantum yields for photoredox 
decomposition and the small change of the 
quantum yield with the increase of wavelength 
of the irradiating light may be understood in 
terms of (a) the excitation of the complex in 
the primary photochemical act and (b) the 
postulate that electronically excited states of 
moderately . long lifetime (which can undergo 
internal conversion before reactive deactivation) 
are intermediates in photochemical reactions 
of cobalt Inefficiencies observed in the 

photoaquation and photoreduction of cobalt 
(III) complexes are the result of competing 
reactions of the electronically excited states of 
the complexes. 

Dept, of Physical H. KoxHANOARAMAisr. 

Chemistry, M. Santappa. 

University of Madras, 

Madras-25, July 23, 1971. 
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COMMENTS ON THE PAPER “A NEW 
APPROACH TO THE ELOVICH 
EQUATION'^ BY VISWANATH ET ALJ 

R. P. Viswanath et al.’ have recently analysed 
the kinetics of chemisorption of hydrogen on 
iron oxide. Over a wide range of temperature 
and pressure the chemisorption followed the 
Elovich equation^’S^ 

q = ^ (t + to) - 1 In to ■ 


where q = amount chemisorbed at time t, and 
a and tQ are constants. If q = 0 at t = 0 then 

= 1/a a where a is the rate of chemisorption 
at t z= 0. 

I have recently emphasised^ that the role 
of tQ- is purely mathematical and that noi 
physical significance can be attached to the 
value of tQ. Viswanath et al.^ questioned this 
statement in the case of their measured 
chemisorption on iron oxide because plots of 
q against log (t + tQ) intersected the log 
(t to) axis at log (tQ). They concluded that 
this indicated an induction period for the 
chemisorption and that was the length of 
this induction period which preceded the 
chemisorptions. 

It should be pointed out that the intersection 
of integrated Elovich plots at log (to) on the log 
(^ + to) axis is precisely what must occur if 
Elovich kinetics apply with q = 0 at t r= 0. The 
data of Viswanath et al. cannot therefore be 
taken as evidence of a mechanistic significance 
for tQ but do indicate that this chemisorption is 
accurately described by the Elovich equation 
for the entire course of the reaction. The data 
are thus of particular interest since it has 
been shown^ that the majority of chemisorptions 
obey Elovich kinetics only after an initial 
process which follows different kinetics. 

Isotopes Laboratory, I. S. McLintock. 

University of Dundee, 

Dundee, Scotland, October 16, 1971. 
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y-PICOLINE COMPLEX OF COPPER (II) 
IODIDE 

Divalent copper ion having a non-spherical 
3-do non-bonding shell is subjected to Jahn- 
Teller distortions and hence exhibits square 
planar configuration as a limit to axial 
octahedral distortion. Several complexes of 
copper (II) have been reportedi’3 earlier by 
us. In this communication, a copper (11) iodide 
complex with 7 -picoline having the composition 
[Cu ( 7 -pic) 3 I 2 . H 2 O] is described. 

To an aqueous solution of CUSO 4 . 5 H 2 O, 
excess 7 -picoline was added and the mixture 
shaken, till a deep blue solution was obtained. 
The solution wa^ yrarme^ and potassium 
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was added gradually in small quantities with 
thorough shaking till a blue .;precipitate appeared. 
The precipitate was filtered, washed thoroughly 
with methanol till the blue tint was removed 
leaving behind a green amorphous complex. It 
was washed with ether, and dried m vacuo. The 
purity of the isolated compound was established 
by estimating metal and halogen by standard 
methods. (Found: Cu, 10'*13% ; I, 41-05% 
[Cu (7-pic)3I2 .H2O] requires Cu, 10-34%; 
I, 41-38%.) Conductance measurement was 
carried out in O-OOIM acetone solution using a 
Toshniwal Conductivity Bridge and magnetic 
susceptibility was determined on solid specimens- 
using Gouy'method. I.R. spectra were recorded 
on Nujol mulls using a Unicam SP-200’ spectro¬ 
photometer. Chloroform solution (0-01M) of 
the compound was used to record the electronic 
spectra in tt^e visible range. I.R. and electronic 
spectral data are given below: 


^ 1, R. spectra {cm ^) 

Electronic spectra 

- 728s, 826vs, 970w, 1040s. 
1075s, 1235s, 1520m, 1630s, 
3600br (742s, 823s, 1016vs. 
1060m, 1235s, 1430w, 

1460w, 1610vs) 

ymax. (cm'^) («) 
14,800 (31) 


*The free ligand (y-picoline) absorption bands are 
given in parenthesis. 


Cupric iodide is imstable and gets converted 
to cuprous iodide and iodine. Complexes of* 
copper (II) iodide are known with chelating 
ligands^-o. .The nature of the compounds 
CUI2 . nNHg [n = 2, or 6] is not well known^. 
Goodgame and co-workers^ reported [Cu 
(imidazole) 4I2] and its structure has been 
determined by X-ray diffraction. Bose et alJ> 
have described a similar complex with 
benzimidazole having the composition [Cu 
(bzd)4l2]. 

The green amorphous complex having the 
composition [Cu (7-pic) glo-H^O] reported in the 
present investigation is soluble in acetone, in 
which medium it is a nonelectrolyte, being 
16-4 mhos. It is paramagnetic in the solid form, 
indicating the presence of one unpaired electron; 

■ =1-84B.M.) and hence the copper atom 

is in the divalent state. Infra-red spectra show 
the presence of a ’ broad band at 3500 cm’i 
indicatingj the presence of co-ordinated water 
molecule. Some ligand absorption bands are 
shifted indicating the bonding of the ligand 
(7-picoline) to the metal. Absorption spectrum 
of a chloroform solution in the visible range 
showed a broad absorption band at 14800 cm“i 
region. Hence a tetragonally distorted octahedral 
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iconfiguration with weakly bonded iodide ions 
along the tetragonal axis, as in the corresponding 
imidazoles and benzimidazole^ complexes, is 
suggested for the present compound. This is 
yet another example of a cupric ion stabilised 
in presence of an iodide ion by complexing. 

Dept, of Chemistry, B. K. Mohapatra. 

Regional Engineering D. V. Ramana Rao. 

College, 

Rourkela 8, August 2, 1971. 
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COMPLEXES OF 5, 5'-THIODISALICYLIC 
ACID WITH SOME d'^-TRANSITION 
METAL IONS 

This communication describes the isolation and 
characterisation of complexes of Ag (I), 
Hg (II), Th (IV) and UOo (VI) with 5, 
5'-thiodisalicylic acid, an industrially!"4= im¬ 
portant compound. Mode of co-ordination of the 
ligand has been deduced from the infrared 
spectroscopic data. Earlier references cited in 
the literature on complexation reactions of 5, 
5'-thiodisalicylic acid (abbreviated hereafter as 
TDSA) with some transition metal ions relate 
to the studies in solution''>'f‘>. 

For preparing the complexes, an alcoholic 
solution of TDSA (0-1 M, 100 ml) was added 
in each case to aqueous solution of the metal 
ion (0-1 M, 25 ml) concerned and the mixture 
was refluxed for about an hour. The precipi¬ 
tated complex was Altered, washed with water, 
alcohol and acetone and dried in an electric- 
oven at 80° C. The analysis gave the formulae, 
shown in Table I, for the compounds thus 
obtained. 

The complexes did not dissolve either in water 
or. in common organic solvents suggesting their 
polymeric nature. No cryoscopic or conducto¬ 
metric measurements could, therefore, be made. 

Magnetic measurements on solid complexes 
were made by Guoys’ method using mercury 
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Complexes 

Colour 

M.P.* 

(°C) 

% M 

% s 

% c 

% 

H 

Calcd. 

Found 

Calcd. 

Found 

Calcd. 

Found 

Calcd. 

Found 

H[Ag(CuH80eS)].2Ha0 

.. White 

190 

24-05 

23-80 

7-12 

7-28 

37-41 

37-50 

2-89 

2-40 

[Hg(CiiH80eS)(H20)2] 

• • n 

285 

37-10 

36-40 

6-94 

6-82 


,, 

, . 

.. 

mCCijHsOcSla (HjOJ 

.. Yellow 

280 

26-43 

24-81 

7-01 

6-82 

36-84 

37-10 

2-63 

2*10 

LU02(Ci4H80cS)(H20)2j.3H20 Orange 

300 

35-84 

35-90 

4-82 

6-01 

25-30 

25-31 

2 -n 

2-80 


♦Complexes decomposed on heating above the temperature mentioned. 


(II) tetra'thiocyanatocobaltate (II) (X^ = 
16*44 X 10~® c.g.s. units) as calibrating agent. 
Silver, mercury and uranyl complexes showed 
a diamagnetic nature (susceptibilities being 
— 1*21 X 10-«, - 5*60 X 10-<5 and - 1*64 x 10-^ 
respectively in c.g.s. units) as expected for the 
filled electron-configuration. The thorium 

complex was found to be slightly paramagnetic 
(^Mcarr = 286*7 xlO"G c.g.s. units). For 
Several reasons'^, the interpretation of magnetic 
data in actinides is rather difficult. However, 
the observed paramagnetism does not seem to 
have much significance. 

The infrared spectra of the ligand and the 
complexes under investigation were recorded 
from their ICBr-pellets on a 'Perkin Elmer~521’ 
spectrophotometer in the range 4000 cm’^ — 
250 cm"i. The absorption bands of diagnostic 
value and their tentative assignments are given 
in Table II. Infrared spectral data indicate 
co-ordination through the carboxylic group only. 



Table 

II 


feas gaa-csa 

nOCJ 

..2: CJ ^ <U O'—' jg OW 

^ S H 

K 

’H.7 
S’S s 
S o “ 

TDSA 

Asignments 

1640 1560 1600 

1560 

1660 

"c/ 

^0 (asym.) 

1600 1600 1610 

1600 

1600 

"c 

^0 (sym.) 

1160 1166 1150 

1160 

1200 

5c 

Vq 4- "c—o 

* * 436 

400 

,, 

o 

1 


♦ The range could not be covered in ithe.se cases. 


Out of the following possible modes^ of co-ordi¬ 
nation for carboxylic group, 




5 - 

CD 


V 

/ 

O'/ 


„- 0 \ 

o/ 


c- 


/°v 
Ko/"' 

(HI) 


M-0. 

>■ 

M-0^/ 

(IV) 


the data obviously favours structure (11) for 
the complexes under study. 

Thanks are due to The Atomic Energy 
Commission, Government of India, for awarding 
a Senior Research Fellowship to one of the 

authors (K. B. P.). 
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'STRUCTURE OF SOME CRYSTALLINE 
COMPONENTS OF 
SAL A CIA PRENOIDES 

In continuation of our earlier^ brief note on 
some terpenoid components from Salacia 
prenoides D.C,, we report now on the structures 
of three more components from the same source. 
One of these has been proved to be friedel-1- 
ene-3-one (I) by means of a two-way correla¬ 
tion with friedelin (friedelane-3-one) (II). 
Another has been proved to friedelane-1, 
2-dione-7a-ol (III) by transforming it into 
friedelane-3, 7-dione (IV) which is already 
known as a natural product under the name 
putranjivadione^. The third compound has been 
jshown to be friedelane-1,3-dione-24—al (V) 
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by its transformation into friedelane-3-one-24-ol 
(VI) and friedelane-3-one-24-al (VII). 



(33) Pi = CHjOMj R2=:Wa 
(3nr) P| * cHoj Pa= Ha 


The authors thank the Central Council for 
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for financial assistance, Bn M. L. Dhar, 
Director and Dr. Nitya Anand, Scientist, Central 
Drug Research Institute, Lucknow, for NMR 
and mass spectra and Prof. T. R. Seshadri, 
F.R.S., for his kind interest. 
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THE OCCURRENCE OF CAVIUNIN IN 
DALBERGIA PANICULATA 
(N. O. LEGUMINOSAE) 

BEsmES the isolation of dalpanoR (I) from the 
benzene extraction of the defatted ripe seeds 
of D. paniculata, we have also isolated from the 
mother liquors of the same extract a known 
isoflavone^, caviunin (II) as a minor,constituent 
by 2 % aqueous sodium carbonate fractionation, 
followed by repeated column chromatography 
over deactivated neutral alumina. By adopting 



the same isolation procedure we have also found 
the presence , of caviunin in the root, wood and 
flowers of D. pardmlata. The percentage of 
caviunin content varies between 0*005 to 0*01. 
In the case of flowers, however, caviunin is 
not. in isolable amount and its presence is: 
shown only by chromatography [Paper; 
(descending) BuOH : AcOH : HgO, 4:1:5 v/y,, 
Ry, 0-91; t.l.c. silicagel Benzene: Dioxan: 
AcOHy .90 : 35 : 4 v/v, R^ 0*69 ; t.l.c, polyamjde^. 


EtOH : H^O, 3 : 2 v/v, R^ 0*55]. The elemental 
analysis and mass} spectrum leads to the 
molecular formula and the fragment¬ 

ation pattern agreed with that recorded earlier^. 
Identity of the compound with an authentic 
sample of caviunin (kindly provided by Prof. 
O. R. Gottlieb) is established by, m.p., m.'m.p., 
co-ohromatography, U.V. and I.R. spectra. 
Although the structure of caviunin has been 
confirmed by synthesis^, its NMR spectrum has 
not been studied. Its spectrum taken in CDCI 3 
on a 60 McVarian instrument shows all the 
signals as singlets. The assignment of the 
chemical shifts (r) is shown in (II). The higher 
value of 6*22 for 2 '-methoxy is noteworthy, 
which is in agreement with the reported range 
6'23-6 *29^. This occurrence of caviunin along 
with dalpanol in a Dalbergia species illustrates, 
the co-occurrence of a rotenoid and 2 '-methoxy 
isoflavonoid, a feature of biogenetic significance 
met with in certain other genera^-^ belonging 
to Fabaceae. 

Including the present report, the presence of 
caviunin has been shown only in three plants^’i^ 
belonging to the genus Dalbergia. Consider a-, 
tion of this fact together with the presence of 
caviunin in almost all the parts of D. panicalata 
leads to its possible recognition as a ‘taxonomic 
marker’. 

We thank Prof. T. R. Seshadri, F.R.S. for NMR 
spectrum, Prof. O. R. Gottlieb for a sample of 
caviunin and the University Grants Commission 
for the award of Research Scholarship (J.R.R. 
and M.R.). 

Dept, of Chemistry. D. AdinarayaNa. 
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Tirupati (A.P.) J. Rajasekhara Rao. 

August 7, 1971. 
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CHEMISTRY AND PHARMACOLOGY OF 
APOCYNIN, ISOLATED FROM 
PICRORHIZiA KURROA ROYLE 
EX BENTH. 

PicTorhiza kurroa Royle ex Benth. (Scro- 
pihulariaceae) (Hindi— Kutki or Katki)^ is a 
wild plant which grows frora Kashmir to 
Sikkim at an altitude of 9,000 to 15,000 ft. The 
roots and rhizomes are extremely bitter to 
taste and have been recommended as a sub¬ 
stitute for the imported gentian roots. They 
are extensively used in the indigenous system 
of medicine as an antiperiodic, stomachic, 
cathartic, and cholagogue. In a detailed 
pharmacological investigation Das and Raina^ 
observed that the water-soluble fraction of the 
alcoholic extract of the roots of P. kurroa 
possessed relaxant and non-specific anti- 
spasmodic effect on isolated ileum of rabbit, 
albino rat, rat uterus and intestine in situ of 
dog. Intravenous administration showed a pro¬ 
longed choleretic effect in dogs and oral 
administration had laxative effect in albino rats. 
Daily oral administration in rats for one month 
protected the animals to a great extent against 
the carbon tetrachloride induced hepatic damage. 
These pharmacological observations along with 
the successful use^ of the drug in clinical cases 
of infective and amoebic hepatitis indicated 
that the active principle of the drug is possibly 
kutkin, a bitter glucoside, C 23 H 24 O;i 0 . 2 H 2 O, 
m.p. 211°, [a] — 165°, which was isolated and 

assigned structure (I) by Rastogi et alA In 
a recent communication^ we have shown that 
structure (I) proposed for kutkin is not consis¬ 
tent with the biogenetic principles applicable to 
lignins, known to be derived from Cq-C^ units 
and D-glucose precursors, and proposed a revised 
structure (II) for kutkin on the basis of 
chemical and physical evidences (i.r., n.m.r. 
and mass spectra). The free occurrence of 
vanillic acid in the roots of P. kurroa^ prompted 
us to search for other lignin building stones, if 
any, present in the roots. We report here the iso¬ 
lation of 4-oxy-3-methoxy-acetophenone (III) 
from the roots of P. kurroa together with the 
pharmacology of the compound. This would 
further substantiate our contention for the new 
structure (II) proposed by us for kutkin on the 
basis of biogenetic considerations. The! 
ketone (III) was first isolated under the name 
of Apocynin from Apocyrmm canabinum^. 

(a) Chemical. —The petroleum ether extract 
of dried milled roots of P. kurroa on fractional 
crystallisation afforded a crystalline ketone,, 


CgHj^jOg, m.p. 114-115° (needles from benzene, 
yield 0*033%) ; 0-23 (SiO^ G TLC ; CgHg : 

CHCI 3 , 1:3; I 2 vapour) ; green colour with 
alcoholic FeCl 3 , violet icolour with aq. FeCl 3 ; 
positive Zimmerman reaction for -CO'. CH 2 - 
group with m-dinitrobenzene and alkali; i.n 
vmax 3300 (OH), 1680 (CO) crn'i; n.m.r. 

significant signals at 5 2-6 (CH 3 . CO . Ar), 3-95 
(CH 30 .Ar), 6*52 (HO.Ar), 6*92, 7*08, 7*35 
(H.Ar) (Found: C, 65*2, 65-4; H; 6*13, 6*20, 
Calcd. for C, 65*05 ; H, 6*07). Mass, 

spectrum showed the molecular ion peak at 
m/e 166 (M+, 50%), and then significant 

fragment-ions at m/e 151 (M-CH 3 , 100%), 

136 (M- 2 CH 3 , 5%), 123 (M-COCH 3 , 18%), 108 
(M-COCH 3 - CH 3 , 13%), 93 (M-COCH 3 - 

OCH 34 -H, 3%), 77 (M-COCH 3 - OCH 3 - OH 
-h 2H, 8 %), 43 (CH 3 .C = 8 %). The ketone 

formed a light yellow crystalline phenyl 
hydrazone, m.p. 125-126° (Found: C, 70*14, 
70*28; H, 6*52, 7*02. Calcd. for CgH^oOs = 
N. NH. C^H^ : C, 70*29 ; K, 6*29), and a colour^ 
less crystalline semicarbazone, m.p. 170-171° 
(alcohol-ether) (Found : C, 52*90, 53*40 ; H, 
6*11, 6*47. Called. for Cj^HiqOs = N‘.NH. 
CONHo : C, 53*80 ; ‘H, 5*87). 


a Jpr' 

CH = CH.C0.0 T 
, OCH, 


.CO.O C H 0 
6 II 5 

P2H^0 


CHOl^ 
‘CH=CHCO.O.(J ^ 

n 




OCH^ 





m 


The ketone was identified as 4-oxy-3- 
methoxy-acetophenone (HI) from a comparison 
of the above chemical and spectroscopic data 
with those of related isomeric compounds re¬ 
ported in literature, viz., (i) 4-oxy-3-methoxy- 
acetophenone, apocynin, acetovanillone,. m.p. 
115°<^, 115-116°'^ ; phenyl hydrazone, m.p. 125°*^ ; 
semicarbazone, m.p. 167°®, 172r-173°® ; (ii) 

2 -oxy- 4 -methoxy-acetophenone, paenol, m.p'. 
51°®; phenyl hydrazone, m.p. 108°^® ; (Hi) 
3 -oxy-4-methdxy-acetophenone, isoacetovanil- 
lone, in.p. 66-69°'^, blue-violet colour with FeCl^l 
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(b) Pharmacological .—^An aoLueous solution 
of apocynin, 4-oxy~3-methoxy-acetophenone, 
was' used for pharmacological investigations, 
and the findings, are as follows : — 

1. Smooth muscles .—iThe effect of the drug 
was seen on isolated ileum of guineapig and 
rabbit, and isolated uterus of albino rat 
(quiescent and contracting). The drug 
produced a moderate to marked relaxation of 
rabbit ileum and contracting rat uterus in- 
concentrations' of 50-200 mcg/ml. It antagonised 
spasms induced by various spasmogens on 
guineapig ileum and rat uterus. The spasmo¬ 
lytic ED 5 Q was calculated in each case by log 
dose-percentage inhibition curves and are given 
in Table I. 


Table I 


Spasmogen 

Tissue 

Spasmolytic 
ED 50 of 
apocynin 
(mg/ml) 

Acetylcholine bromide 
( 0*01 mcg/ml) 

Guineapig 

ileum 

0*16 

Histamine dihydrochloride 
( 0*01 mcg/ml) 


0-21 

Barium chloride (0*2 mg/ml) 

„ 

0-39 

Oxytocin (0«01 U/ml) 

Rat uterus 

0*4 

Serotonin creatine phosphate 
( 0*01 mcg/ml) 

” 

0-31 


2 . Frog’s rectus muscle .—The drug had no 
effect on either acetylcholine or KCl induced 
spasms on this tissue, upto doses of 1 mg/ml. 

3. Perfused frog’s heart .—The drug produced 
a depressant effect on frog heart with reduc¬ 
tion in force of contraction and heart rate in 
doses of 1-2 mg. The effect was a direct one 
since it was not blocked by pretreatment with 
atropine (10 meg). 

4. Dog’s blood pressure and respiration .— 
The drug had no significant effect on anaes¬ 
thetised (pentobarbitone sodium, 35 mg/kg I.P.) 
dog s blood pressure, heart rate and respiration 
upto doses of 5 mg/kg I.V. 

5. Biliary secretion in dog .—In anaesthetised 
(pentobarbitone sodium, 35 mg/kg I.P.) dog 
with bile duct cannulated and cystic duct 
ligated, the drug produced a moderate increase 
in bile flow in doses of 5 mg/kg I.V. The volume 
increased twofold by one hour after drug 
administration and the effect persisted ^pto 
180 min. 

6 . Effect on general behaviour .—^The drug in 
doses of 50' to 100 mg/kg I.P. produced increased 
motor activity, piloerection, tremors, compulsive 
gnawing and salivation in albino rats. 


Summary 


A p o c y n i n, ’ 4 -oxy-methoxy-acetophenone, 
has been isolated from the petroleum 
ether extract of the roots of Picrorhiza hurroa 
Hoyle ex Benth., and its structure has been 
established by chemical and spectroscopic (i.r., 
n.m.r. and mass) evidences. Apocynin produces 
a moderate to marked relaxation of rabbit ileum 
and contracting rat uterus, and antagonises 
spasms induced by various spasmogens on 
guineapig ileum and rat uterus. It has a 
depressant action on frog’s heart, and no 
significant effect on blood pressure. Apocynin 
possesses choleretic action. It produces a two¬ 
fold increase in bile flow in anaesthetised dog 
by one hour after drug administration and the 
effect persists upto 3 hours. 
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OCCURRENCE OF OOCYTES IN THE 
KIDNEY OF THE CAT-FISH 
HETEROPNEUSTES FOSSILIS TBLOCH) 

Although there are several reports on the 
occurrence of oocytes in the testes in flshesi 
(see Atz) 1 , instances citing the presence of 
oocytes in other tissues are rather scanty-'^. 
During the course of an investigation on the 
kidney of the cat-fish, Heteropnemstes fossilis, 
the occurrence of oocytes in the kidney has; 
been encountered in three instances and the 
present communication reports the same. 
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Tihe details of the oocytes found in the 
kidneys are summarised in Table I. 

Table I 



Length of 

Nam her oc 

Average dia¬ 

Serial No. 

the fish 

oocytes located 

meter of the 


in cm 

in the kidney 

oocyte - in micra 

1 

22-3 

12 

113 

2 

22-7 

4 

96 

3 

21-3 

40 

90 


The kidneys, fixed in Bouin’s fluid, were cut 
at 4 thickness and the sections were stained 
with haematoxylin-eosin, periodic acid-Schiff’s- 
reagent (PAS) and iron-haematoxylin. 

In the first specimen the oocytes are partly 
embedded in the kidney and the theca of the 
mature eggs is closely pressed against the 
kidney tissue. The various stages of oocytesi 
include the immature, the perinucleolar, the yolk 
vesicle and the fully mature ones (Fig. 1). 



FIGS, 1-3. Fig. 1. Section showing oocytes at diffe¬ 
rent stages, interspersed among the kidney tissue, X 
136. Fig, 2. Kidney showing an oocyte at perinucleolar 
stage. Note the oocyte lined by kindney tissue (arrow 
shows aiinary tubule) on one side and haemopoietic 
tissue on the other, X 97. Fig. 3. A number of 
oocytes some of which are completely surrounded by 
kidney tissue, x 60. 

Of the four oocytes present in the kidney of 
the second fish one is at perinucleolar stage,. 


while the others are immature. The former 
is lined on one side by kidney tissue and the 
rest of it is covered by haemopoietic tissue 
(Fig. 2). 

The number of oocytes embedded in the 
kidney of the third specimen is comparatively 
more. Most of them are partly embedded in 
the kidney and a few are lodged deep. Several 
oocytes are at different stages of maturing 
phase, while some are at perinucleolar stage. A 
few oocytes are large and possess nuclei with 
disintegrating nuclear membrane and rows of 
vesicles arranged in the peripheral region of 
the ooplasm (Fig. 3). 

The oocytes which are completely enveloped 
lie closely apposed to the urinary tubules and 
the glomeruli of the kidney. All the oocytes 
appear intact and show no signs of degenera¬ 
tion or cyst-formation. A section also shows 
an oocyte lying close to the corpuscle of 
Stannius. The stages of the oocytes in the 
kidney almost correspond to those in the 
ovary of the fish. 

Although the oocytes are aberrantly situated 
in the kidney, they did not display any degenera¬ 
tive activity. On the other hand the various 
developing stages are indicative of life and 
vitality. The plausible explanation for such an 
abnormality has been suggested by Joihnston^ 
according to whom some of . the primordial 
germ cells arising from the dorsal lip of the 
blastopore get 'lost’ in the mesenchyme instead 
of reaching the gonadal primordia which isi 
their true seat of function. A similar explanation 
may hold true for the occurrence of oocytes 
in the kidney of the three specimens of 
H. fossilis also. 

The authors wish to thank Dr. S. M. H. 
Khatib, Professor and Head of the Department 
of Zoology, Nagpur University, for laboratory 
facilities and encouragement and Mr. C. M. 
Saroday for his help in photomicrography. 
Post-Graduate Nishikant Subhedar. 
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Nagpur, July 12, 1971. 
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BACTERIOIDS AT THE SITE OF 
NERVE SEVERANCE IN THE 
COCKROACH PERIPLANETA 
AMERICANA 

In an investigation on the incidence and 
peculiarities of the ^‘tumors” of the salivary- 
glands induced by the severance of the re¬ 
current nerve in Periplaneta americana, an 
accumulation of micro-organisms in the haemo- 
cytes and lobes of fat bodies at the site of the 
operations has been found. Within two to three 
weeks after nerve severance, accumulation of 
opaque, whitish masses becomes well defined on 
the lobes of the salivary glands. The insects 
were normal in behaviour and there was no 
overfeeding (hyperphagia). In the fat bodies 
lie the mycetocytes lodging bacterioids of 
variable size and shape, but in the haemocytes 
the bacterioids appear to lie free in the cyto¬ 
plasm. The bacterioid cytoplasm appears 
granular and faintly dense with patches of 
reduced electron-opacity. The cell wall of 
these is well defined, with opaque and lucent 
layers (Fig. 1) ; fission stages occur in large 
numbers, with distinctly recognisable mesosomes. 
Pleomorphic changes are noticeable. In both 
sexes of Periplaneta, but predominantly in the 
female, stages similar to metamorphosing 
bacterioids have been recognised, mostly lying 
in the peripheral cells of the salivary glands. 
The insects seem not to be affected in their 
reproduction. 



Fig. 1. Bacterioids in the fat body lying adjacent to the 
site of nerve severance in Periplaneta americana. Klectron 
Micrograph. After 16 days of operation, X 38,000. 


The bacterioids appear to be Blattahacterium 
cuenoti Hollande and Faure, the type species 
of the only known symbiote of blattidsi. The 
pleomorphs and the metamorphosing forms 
appear to be similar to the ones recorded by 
Milbum2 in Periplaneta, These micro-organisms 
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in association with haemocytes, accumulating 
after nerve severance, indicate foci of inflamma¬ 
tion. Hyperphagia has not been observed in 
the experimental Periplaneta, though nerve 
severance induces thisi in Phormia^. The re¬ 
current nerve is both a neural and a neuro¬ 
secretory pathway4’5 and so its severance would 
deprive of the neurosecretory supply to the gut 
also. It is known that neurosecretory material 
promotes synthesis of glycogen from sugar^ 
and as the salivary glands show a very high 
iconcentration of glycogen in electron micro¬ 
graphs, the bacterioids perhaps migrate and 
metamorphose in their cells. In the experi-^ 
mental animals, the fat bodies show a consider¬ 
able depletion of glycogen, leading on to adverse 
effects, and Walker^ has pointed out that in 
cockroaches, glycogen depletion following 
starvation affects the mycetomes leading on to 
their disappearance. 

The accumulation of symbiotic bacteria in 
haemocytes and the salivary cells, subsequent 
to the sectioning of the nerve, is recorded for 
the first time. 
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Trivandrum, July 23, 1971. 
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A CONTRIBUTION TO THE 
EMBRYOLOGY OF ANOTIS 
WIGHTIANA WALL 

The family Rubiaceae exhibits features of 
embryological interesti;^. The present paper 
deals with certain aspects of embryology of 
Anotic wightiana. 

The transection of a young anther lobe 
shows that the wall of the anther is made up of 
epidermis, endothecium, a middle layer, and 
tapetum (Fig. 1). The tapetal cells are uni¬ 
nucleate throughout and are of glandular type. 
Pollen mother cells undergo meiosis and 
form tetrads of spores. The microspore tetrads 
show tetrahedral arrangement (Fig. 2). 

The mature pollen grain is bi-celled with 
thick exine and thin intine (Fig. 3). The 
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endothecium becomes fibrillar at the time of 
anther dehiscence (Fig. 4). 



Figs. 1-13. Fig. 1. T.S. of yoving anther lobe showing 
wall layers and microspore mother cells, X 500. Fig, 2. 
Tetrahedral arrangement of microspores. Fig. 3. Two- 
celled pollen grain, X 750. Fig. 4. Fibrillar endo¬ 
thecium, x225. Fig. 5. Megaspore mother cells, X 500. 
Fig. 6. Linear tetrad of megaspores, X 500. Figs. 7-10. 
Stages in the development of embryo-sac, X 500. 
Fig. 11. First division of egg, X 500. Fig. 12. 
Filamentous pro-embryo of four cells, X 500. Fcg. 13. 
Octant stage of embryo, x 500. 

The ovary is inferior, bicarpellary, bilocular 
with two hemianatropous ovules in each locule. 
The ovules are unitegmic, tenuinucellate, on 
axile placenta. The nucellus can be classified 
under the Oldeulandia-type^. 

A single hypodermal archesporial cell is 
di.fferentiated, which directly functions as 
megaspore mother cell (Fig. 5) . The megaspore 
mother cell undergoes two meiotic divisions to 
give rise to linear tetrad of megaspores 
(Fig. 6). Of the four megaspores, the chalazal 
one becomes functional and upper three 
degenerate. The nucleus of the functional 
megaspore undergoes three mitotic divisions to 
form an 8-nucleate embryo-sac (Figs. 7-10). 
Starch grains begin to appear at 4-nucleate 
embryo-sac stage. In the mature embyo-sac 
the synergids hre pear-shaped and are beaked, 
and egg cell is ovoid. The antipodals are 
organised as cells, large and of equal size. The 
secondary nucleus is situated very near the egg. 

•Fertilization is porogamous. The antipodals 
degenerate after fertilization as in Knoxia^, 
Ophiorrhiza^y O'ldentandia^'^^, Pavetta^. 


The endosperm is cib initio nuclear. 

The fertilized egg divides transversely 
producing the terminal cell Ca and basal cell 
Cb. The cell Cb by two transverse divisions gives' 
rise to a row of four cells d^. f, n, n\ Ca then 
divides to form quadrants and octants (Figs. 
11-13). The embryogeny conforms to Solanad 
type. The suspensor is short constituting of 
4 cells. 

My thanks are due to Prof- S. Shamanna for 
encouragement and to Hev. Fr. A. P. Menezes, 
S.J., Principal, for providing me ihc facilities. 
My thanks are also due to Mr, A. S. Rao, 
Regional Botanist, for sending me Ihc 

fixed material, and to the U.G-.C. for financial 
assistance;. 

Department of Botany, G. Shivaramiah. 

St. Joseph's College, 

Bangalore-1, May 8, 1971 
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A DIPLOID CHI.OROPHYTUM 
ORCHIDASTRUM FROM GHANA 
i (AFRICA) 

The genus Chlorophytum Ker-Gawl is 
represented by about forty-two species of 
evergreen perennials widely distributed in 
tropical and sub-tropical regions of the world 
(Chittenden, 1965, 19-69). Thirteen species of 
the genus are reported to occur in the Indian 
subcontinent, a few of which arc apparently 
endemic (Hooker, 1892 ; Santapau and Fernandes, 
1955). Cytologically the species fall into two 
series in respect of their chromosome number, 
one with seven as basic and the other with 
eight. Of these, the species C. orchidastrum 
Lindl is allopatric and reports on its cytology 
have come from different fcountries. These 
show that the species- falls under the 7 basic 
series’ and reveals, an interesting situation with 
respect to its distribution. Baldwin and Speese 
(1951) working on the cytogeographical aspects 
of Chlorophytum in Liberia have reported the 
chromosome number of C. orchidasirum as 
2n = 28 and have considered the species a 
tetraploid with seven as the basic number. 
Larsen (1963) has' reported the chromosome 
number of the same species from Thailand aS 
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2n = 56. Sheriff (1967), investigating the 
cytology of Indian Chloropihytums, has recorded 
the chromosome number of the species collected 
from southern and central parts of India as 
In — 42 and has considered it a hexaploid. 
These reports evidently reveal that the species 
forms a polyploid complex and exists at 
different levels of polyploidy in different 
countries either as tetraploids (Liberia), 
hexaploids (India) or octoploids (Thailand). No 
diploids have been found and reported so far. 
The present report of diploids with 2n = 14 
in the species is, therefore, of significance. 

Living plants were procured from Ghana 
through the Government Botanical Gardens, 
Bangalore (Collection No. P. 11). The plants 
grow luxuriantly under the green-house condi¬ 
tions in Bangalore and flower and fruit 
profusely. They show phenotypic similarities as 
well as differences with their Indian counter¬ 
parts, both in vegetative and floral 'characters. 
The somatic chromosome number was deter¬ 
mined from root tips pretreated with 0*05% 
aqueous colchicine at room temperature and 
stained with the acetic-orcein squash technique. 
The squashes were made permanent with 
-n-butyl alcohol-acetic acid series procedure, 
and using euparal as the mountant. 

The somatic chromosome number is 2n = 14. 
The chromosomes are generally long and the 
karyotype appears symmetrical. Figure 1 is the 
camera-lucida drawing of the karyotype and 
Fig. 3 is its photomicrograph. Figure 2 is the 



Figs. 1-3. Fig. 1. Karyotype of Chlorophytum orchi- 
dastrum (2«=14), X 1,450. Fig. 2. Idiogram of the 
somatic complement. Fig. 3. Photomicrograph of the 
karyotype, X 725. 

idiogram of the somatic complement. There is 
one pair of chromosomes (fourth in the 


t Current 
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idiogram) with terminal satellites on the short 
arm. Three pairs (first, second and. third) are 
submetacentric. Two pairs (fifth and sixth) of 
metacentric chromosomes looking identical and 
only one pair (seventh) with subterminal 
primary constrictions are noteworthy features. 
The length of the chromosomes ranges between 
6*8 ju, and 11*6 and the computed absolute 
length is 62*2 m. 

The discovery of the occurrence of diploids 
with 2n= 14 from Ghana in the present work 
is significant in that it provides and establishes 
an important link hitherto unknown in the 
polyploid comlplex. It also throws' light on 
the pattern of cytological evolution within the 
taxon in different geographical areas of the 
world : diploids in Ghana, tetraploids in 
Liberia, hexaploids in India and octoploids in 
Thailand. It is also indicative that the 
chromosomal evolution in the taxon is through 
polyploidy associated with structural changes. 

The authors wish to thank Professor M. 
Nagaraj for his interest in this work and the 
facilities provided. 

Department of Boitany, A. Sheriff. 

Bangalore University, Usha Gopala Rao. 

Central College, Bangalore, India, 

July 19, 1971. 
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CYTOTAXONOMY OF A DIPLOID 
CHLOROPHYTUM ORCHIDASTRUM 
LINDL. 

Chlorophytum orchidastrum Lindl is a 
perennial herb belonging to the tribe 
Asphodelae of the family Liliaceae (Hooker, 
1894). It occurs wild in several parts' of 
tropical Africa, especially Sierra Leone, Liberia, 
Upper Guinea and Nigeria (Thiselton-Dyer, 
1898). In. Indiai, it has been reported from 
Deccan Peninsula from the Concan southwards 
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to Travancore (Hooker, 1894) and throughout 
Western Ghats, upto 3,000 ft and Rampa Hills 
(Gamble, 1928). Tihe present investigation 
deals with the karyomorphology of this species 
for which the material was obtained from 
Ghana through the courtesy of the Director of 
Horticulture, Lai Baugh Botanical Gardens, 
Bangalore, to whom the authors are indebted. 

Excised root tips were pretreated with 0-1% 
colchicine for ll4 hours and stained as per 
Fuelgen’s schedule after fixing in 1 : 3 acetic 
alcohol. The slides were made permanent by 
passing them through the 1 : 1 butanol and 
acetic acid, and butanol series, and mounted 
in euparal. The chromosomes have been 
arranged in the order of increasing length of 
the short arm. 

Chlorophytum orchidastrum shows a fibrous 
root system with swollen tuber-like root fibres. 
The stem bears many leaves which possess 
distinct 6-9" long petioles. They are 
membranous, elliptic-oblong, lanceolate, acumi¬ 
nate, 10-12" long and 2-3" broad in the middle. 
They gradually narrow at both the ends (Fig. 1). 
The peduncle is slender and 1-2 ft long with 
many lax racemes, each 4-6" long with ovate 
bracts at the base. Flowers are in distant 
pairs, with pedicels articulated at the middle. 
Perianth segments are greenish-white and 
narrow. Anthers are as long as the filaments 
and the capsules are two-lobed at the tip. 

The chromosome number is found to be 
2n = 14. The karyotype shows chromosomes 
possessing sub-terminal, sub-median, near 
median and median constrictions (Figs. 2, 3). 
There are two pairs of chromosomes with sub¬ 
terminal constrictions and an arm ratio between 
1 : 3 and 1:4; two pairs with sub-median, 
constrictions and an arm ratio of 1 : 2 and three 
pairs with median and near median constric¬ 
tions. The second pair of chromosomes shows 
satellites (Figs. 2, 3). The smallest (first pair) 
and the largest pair (last pair) are easily dis¬ 
tinguishable in the karyotype (Figs. 2, 3). 

Previous work on the genus Chlorophytum 
indicates the basic chromosome number to be 
7 and 8 in different species (Sherieff, 1957 ; 
Thomas', 1960 ; Baldwin and Speese, 1951 ; 
Boraiah, 1966, 1967). Polyploids have also been 
reported as of frequent occurrence in this genus 
(Baldwin and Speese, 1951; Sherieff, 1957 ; 
Sharma and Chaterjee, 1958; Larsen, 1963). 
Chlorophytum orchidastrum is one such reported 
as a tetraploid with 2n = 28 from Liberia and 
neighbouring States (Baldwin and Speese^ 1951). 


But the present investigation reveals this 
specie.s to be a diploid. However, in the tetra¬ 
ploid species, no satellites have been reported 
by Baldwin and Speese (1951). A comparison 
of the diploid and the tetraploid species reveals 
that one of the genomes of the tetraploid is 



Figs. 1-2. Fig. 1. Photograph of the entire plant. 
Fig. 2. Photomicrograph showing tht somatic metaphase 
chromosomes, 2« = 14. 

..iiSWIIDWllinililli 

FIG. 3. Somatic metaphase chromosomes of ChlotQ 
phytum Qnhidastrmn Lind I, X 1,000. 
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morphologically similar to the diploid one 
except for the satellites. The geographical 
distribution of the tetraploid taxon indicates 
that it is found growing in the neighbouring 
States in West Africa, viz.^ Nigeria, Guinea, 
Liberia and Sierra Leone (Baldwin and Speese, 
1951). It is likely that this is also found in. 
Ghana with the diploids overlapping in distribu¬ 
tion. It is possible that the tetraploid taxon 
is an allotetraploid with one of the genomes 
derived from a diploid, as there are similarities 
in geographical distribution, morphology of the 
plants and morphology’ of the chromosomes. 

The authors are grateful to Dr. R. Narayana, 
Director of Instruction (BS & H), University of 
Agricultural Sciences, Bangalore-24, for reading 
through the manuscript and encouragement. 
Department of Botany, G. Boraiah. 

. Univ. of Agricultural Tasneem Fathima. 

Sciences, 

Bangalore-24, September 11, 1971. 
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A NOTE ON THE EFFECT OF 
X-IRRADIATION OF GROWING 
EMBRYOS IN RICE 

A variety of biological manipulations has been 
attempted in a wide range of organisms of 
which treatment at different ontogenetic stages 
is considered to be one of the effective ways of 
achieving directed mutagenesis. Using this 
approach, attempts to alter the spectrum and 
frequency of mutation in a predictable manner 
have been made in rice with limited successi*^. 
Saric^ and later Merricle and Merricle^ working 
with barley reported that irradiation of 
differentiating embryos at different develop¬ 
mental stages showed differential response. 
A preliminary study was made in the 
japonica rice variety Tainan-3 to assess 
the relative sensitivity to X-rays' of different 
developmental stages after fertilization. 
IJaph spikelet immediately after fertiliza¬ 


tion was marked with different colours to 
distinguish it from the rest of the spikelets and 
irradiated with 2 KR of X-rays at the desired 
age of development. The seeds from the plants 
thus treated were collected and sown in pots. 
Data on sensitivity as measured by various 
indices in the are summarised in Table I 
and Fig. 1. 



Fig. l 
Table I 

Effect of X-’irradiation (2KR) of spikelets at 
different intervals after pollination 


Treatments 
(No. of days 
after 

pollination) 

Germination 

<fc 

of 

control 

Survival 

% 

of 

control 

Shoot length 
on 

10 th day 
of control) 

Control 

l('0-00 

10 -00 

100-00 

1 

92-93 

77-64 

90-22 

2 

92-63 

7 1-26 

91-11 

3 

91-63 

88-93 

91-18 

4 

94-02 

91-53 

90-25 

5 

9*-94 

8f)-06 

91rll 

6 

95-84 

92-82 

94- «4 

7 

94-11 

92-85 

93-78 

8 

93-60 

94-33 

P6-67 

9 

98-13 

96-96 

92-89 

10 

98-42 

96-96 

92-95 

11 

97-77 

100-00 

97-33 

12 

9: -36 

99-14 

96-00 

13 

97-17 

94-92 

97-78 

14 

99-3L 

98-66 

97-00 

15 

99-31 

100-00 

97-67 

16 

98-89 

99-64 

97-78 

18 

100-00 

98-14 

98-22 

19 

99-20 

100-00 

98-33 

20 

98-86 

99-64 

98-33 

25 

99-40 

100-00 

99-00 

2fi 

99-03 

98-64 

98-95 

27 

99-10 

100-00 

98-78 


The data suggested no appreciable reduction 
in germination and growth rate of seedlings in 
the progenies of embryos treated at 1 to 27 days 
after fertilization while a marked reduction in 
survival was exhibited by the 1 and 2 days-old 
treated progenies, However, pollen an<J seed 
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fertilities which are considered to be one of 
the most dependable indices to estimate the 
genetic effect of the treatment, showed a 
marked reduction with early embryo stages. 
The one and two days old treated progenies, 
in particular, showed the highest reduction of 
82-51 and 53-48% respectively of pollen fertility 
after which there was a progressive reduction 
in the effect. Seed fertility also showed a 
similar trend but the reduction was relatively 
higher as compared to the corresponding 
reduction values in pollen fertility. These are 
in conformity with the findings of Saric*^ and 
Merricle and Merricle-'^ in barley. The grown 
from the seeds of M-j indicated, very poor 
germination in the early embryo treated pro¬ 
genies, while relatively better germination, in 
the latp embryo treated ones thus showing 
possible induction of mutations for latent 
zygotic lethality in the early embryos'. The 
progeny scored for chlorophyll deformity showed 
stray mutations in the early embryo treated 
progenies and none in the late embryo treated 
ones, possibly due to the low effectiveness of 
the dose administered in the late and high 
lethality in the early-embryo treated ones. The 
study however, left no opportunity for the 
estimation of change in the spectrum. Given 
standardised dose and reduction in sterility 
through treatment modification there is every 
possibility that the spectrum of mutations could 
be altered by subjecting the differentiating 
tissues to specific mutagens. 


Nuclear Research 
Laboratory, 

Ind. Agri. Res. Inst., 

New^ Delhi, July 23, 1971. 


K. Palanichamy. 
V. P. Singh. 

E. A. SiDDIQ. 
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A NEW BACTERIAL DISEASE OF RAGI, 
ELEUSINE CORACANA (LINN.) 
GAERTN., IN MYSORE STATE 

In the course of investigations the authors 
(came across a serious diu^ase of ragi, Eleusine 
coracana (Linn.) Gaertn., in and around 
Bangalore District. Detailed studies revealed 
this disease" to be due to a bacterium, Our 


studies on the disease and the pathogen 
involved are briefly reported here. 

In most cases old leaves are the first to^ be 
affected followed by the younger ones. Brown 
coloration of the leaf sheath from base upwards 
is seen. The affected portion of the lamina 
invariably involves the midrib and appears 
straw coloured. This symptom spreads to 
about three-fourths the lamina and then 
abruptly stops or in some cases reaches the- leaf 
tip. Occasionally thin strips of infected areas 
are seen to proceed along the margin of the 
lamina, leaving the central portion, including 
the midrib, healthy. The bacteria are readily 
detected in the phloem vessels. Infected plants 
can be recognised from distance by charac¬ 
teristic drooping of the leaves. 

Infected culms show a light brown dis¬ 
coloration along one side. In some cases this 
discoloration begins from the base, but in most 
instances it begins two to three inches above 
the base and extends to the leaf sheath proper. 
There is, however, no apparent reduction in 
girth or turgidity of the affected culms as 
compared to the healthy ones. 

Plants less than a month old are usually 
free from the disease. The bacterium is 
systemic and soil borne. 

Employing nutrient agar a pure culture of 
the bacterium was obtained. Koch postulates 
were performed and the culture proved to be 
the pathogen. When inoculated on maize (Zea 
mays Linn.) the bacterium induced mild 
infection. 

The baicterium is a short rod, found singly 
or in pairs, measuring 0*83-2by 0*31-0-42^, 
capsulated with one or two monotrichous 
flagella, Gram-negative, non-spore forming and 
non-acid fast. 

The bacterium strongly hydrolyses starch, 
produces acid but no gas from glucose, turns 
plain milk alkaline and shows mild lipolytic 
activity. The bacterium does not liquefy 
gelatin, reduce nitrate, answer vogues Proskauer 
and Methyl red test, is negative to indole pro¬ 
duction and casein hydrolysis. 

The- symptoms and pathogen of this disease 
do not resemble the bacterial disease of ragi 
described by Rangaswami et aV ; the only 
bacterial disease so far reported on ragi. 

The morphological and physiological charac¬ 
ters of this pathogen suggest that it is a 
species of the genus Pseudomonas. We 
consider this to be a new disease and propose 
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to name the pathogen as Pseudomonas 
eleusineae Billirnoria and Hegde, sp. nov. 

Thanks are due to the University of Agri¬ 
cultural Scienlces, Hebbal, Bangalore, for 
granting permission to the senior author to 
publish his thesis. 

Dept, of Mycology K. N. Billimoria. 

and Plant Pathology, 

University of Agricultural R. K. Hegde. 
Sciences, 

Hebbal, Bangalore, 

July 10, 1971. 
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CYST FORMING NEMATODE 
{HETERODERA SP.) ATTACKING 
SESAMVM ORIENTALE IN INDIA 

Of the sesamum cultivation throughout the 
world, India shares 44*6% of the area and 
26% of the total produce. Within India, about 
82,500 metric tons of annual produce come 
exiclusively from Rajasthan State. Of late, the 
sesamum production in the State has however 
shown a downward trend especially in those 
five districts where it is grown on a com¬ 
mercial scale. Earlier survey of nematode 
attack on this cropi’2 brought out a prevalence 
of species of Meloidogyne and • Pratylenchus. 
At no time, a presence of cyst-forming 
nematode could be suspected. On the present 
occasion the authors nevertheless observed 
certain sesamum fields, in the district Chit- 
torgarh, showing plentiful infestation by cyst 
nematode. This association of Sesamum 
orientale with a Heterodera species is new to 
nematological studies. 

The cyst-infested sesamum plants showed a 
relative stunted growth, a sparse root-system 
with bunchy appearance, and deficient pod- 
production. In the instances of a particularly 
heavy cyst-infe.'Jtation the plant growth was 
strikingly checked and a few, poor quality 
pods were al] that formed. The nematode 
cysts attached to the root-system (including 
the rootlets) were found as deeply embedded, 
and when removed from a root portion left a 
crater-shaped hollow on it. 

Parasite, —The developed cysts of the 
nematode are brown, of average size, 576 x 
361(the length-breadth ratio being 1-59 : 1) ; 
these ambifenestrate cysts have bullae away 
from the vulva and the subcrystalline layer 
absent. Egg-^ac is large (Fig. 1)^ having 


upto 100 eggs inside. The nematode larvae 
are (average) 418-1long with a stylet, 23-4//- 
size and the knobs anteriorly pointed. Lateral 
lines are four ; clear portion of tail is; equal 
to stylet length. Male adults of the species are 
1*2 mm in length, having 23/x long spear and 
28/ti long bidentate spicule. 



iH'. 1. Ht'ierodera cyst attached to a scbdiAS rootlet. 


The Heterodera species observed differs 
morphologically from the hitherto described 
species of the genus ; a detailed taxonomic 
study on this is under way. 

Agricultural Experiment B. S. Yadav. 

Station, A. C. Verma. 

University of Udaipur, 

Udaipur (Raj.), India, July 7, 1971. 
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A NEW FRUIT ROT OF PAPAYA 

While making survey of pre- and post-harvest 
rots of fruits of papaya (Carica papaya L.) 
around Jabalpur, an undescribed rot at pre- 
harvest stage was observed. The isolations from 
the diseased fruits consistently yielded a species 
of Phomopsis which was later identified, as 
Phomopsis caricae papayae Petrak and Cif. 

The diseased fruits developed a water-soaked 
spot on the surface of the fruit which increased 
in size towards maturity. The whole area 
became soft and pulpy and gave the appearance 
of soft rot. The rotted portion became 
depressed, dark brown to black in colour and 
cracked at a later stage. The area surrounding 
the diseased portion of the fruit developed 
water soaking. In fruits where further increase 
of the diseased area wa§ checked the area 
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surrounding the rotted portion became raised 
and turned white (Fig. 1). The fruits were 



Fig. 1, Fruit rot of papaya caused by Phomopsis caricae 
papayae, 

found to get infected at all stages of their 
growth oill ripening. 

The pathogenicity of P. caricae papayae on. 
papaya fruits was proved under laboratory as 
well as in field conditions. The fungus grew 
very slowly on potato-dextrose-agar medium 


and resulted in a colony with rough edge. The 
hyphae were hyaline upto 3-4 days, later turned 
subhyaline, pale yellow, and then yellowish- 
brown. Very few conidiophores and conidia 
were formed on the medium. The' conidiophores 
were rod-shaped, tapering towards the apex 
and measured 6 • 6-14-5in length. Conidia 
were mostly rod-shaped, nonseptate, hyaline, 
3-33-10'T X T6-2*44^t. Pycnidia appeared 
after three weeks as» tough, irregularly flask- 
shaped, black, ostiolate structures measuring 
132 •6-321* 5 (U, in diameter and were submerged 
in the medium upto half of their length. 

Although the fungus was first reported by 
Petrak and Cifarrii in 19301 on the dried stems 
of papaya in association with Colletotrichurriy the 
rot of papaya fruits caused by Phomopsis 
caricae papayae is a new record. 

The authors wish to thank the Director of 
the Commonwealth Mycological Institute, Kew, 
England, for the identification of the pathogen 
and Dr. L. K. Joshi, Professor and Head, Depart¬ 
ment of Plant Pathology, J.N.K.V.V., Jabalpur, 
M.P., for his interest and help. 

Dept, of Plant Pathology, O. D. Dhingra. 
Jawaharlal Nehru Krishi M. N. Khare. 

Vishwa Vidyalaya, 

Jabalpur, M.P., July 12, 1971. 


1. Petrak, F. and Ciferrii, R. An7i. MycoL^ 1930, 28, 
377. 


SEMINAR ON BIOGEOGRAPHY AT THE FRENCH INSTITUTE, PONDICHERRY 


4 seminar on Biogeography was held in the 
French Institute of Pondicherry, from 11th 
to 15th October, 1971. This was inaugurated by 
Prof. Dr. J. Filliozat, Director of the French 
Institute. 

The following topics were discussed : Inter¬ 
relations between organisms and the physical 
environment (climate, soil), plant geography, 
cytogeography, palynology. 


Among the participants were specialists from 
Universities of Annamalai,* Mysore and WaPair, 
from Forest Research Institutes of Dehra Dun 
and Coimbatore and forest officers from 
W. Bengal, Mysore, Madras State and Auroville. 

The seminar in addition to being of scientific 
interest, brought together experts from various 
disciplines to share their ideas and to establish 
closer co-operation for a better understanding of 
the present environment that may benefit man. 
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REVIEWS AND NOTICES OF BOOKS 


Rothamsted Experimental Station—Report for 
1970. (Obtainable from The Librarian, 
Rothamsted Experimental Station, Harpenden, 
Herts, England), Part I, Pp. 385 ; Part II, 
Pp. 259. Price for both parts £ 2.00. 

As in the last two previous years the Report 
of the Rothamsted Experimental Station for the 
Year 1970 is issued in two parts. Part I describes 
the work of the year and lists published papers. 
Part II contains papers by members of the 
Rothamsted staff. 

The General Report by the Director, Sir 
Frederick Bawden, in Part I, surveys briefly 
the Station’s work in the laboratories and in 
the farms during the year and deals in the main 
with work on the semi-dwarf wheat derived 
from the Japanese variety Korin 10 and results 
of studies, on crop growth and yield in con¬ 
trolled environment rooms (C.E. Rooms). In 
dealing with soil structure and fertility Sir 
Frederick incidentally refers to the Report of 
the Agricultural Advisory Council, U.K., 
entitled Modern Farming and the Soil which 
according to him “is rather depressing reading 
for research workers, because the authors seem 
more impressed by hearsay than by the results 
of controlled experiments”. 

One of the continuing works in the Physics 
Department in controlled environment studies 
is that on the respiration of cotton leaves during 
photosynthesis. Results of experiments lead 
one to infer that there are two respiratory 
processes that occur during photosynthesis, one 
dependent on temperature and independent of 
oxygen concentration, and the other with 
exactly the contrary attributes. 

The Chemistry Department reports that the 
long-term experiments on the evaluation of 
phosphate residues in soil show that it is false 
economy to use minimal dressings of phosphate 
because any surplus accumulates in soil and 
can greatly benefit later crops. Thus the 
accumulation of P in the Station’s arable soils 
could be responsible for the more than one- 
fifth increase in barley yields during the last 
quarter century. On the application of ferti¬ 
lizers and herbicides, the report says, that for 
all crops, yields were larger with ‘Nitro-Chalk' 
than with liquid fertilizer. Further it is found 
that the effectiveness of neither the liquid 


fertilizer nor the herbicide was diminished by 
applying both together, and indeed in this way 
the herbicide may be more eifective than when 
sprayed separately. It may again be an advan¬ 
tage by making weeds more susceptible to 
herbicide. 

The Botany Department reporting on • the 
effects of water stress on growth recommends 
the use of polyethylene glycol (PEG) solutions 
in radiation-cooled growth cabinet as this 
provides a well-controlled and stable system 
suitable for studies of water stress in growing 
plants. The report contains also results of 
studies on growth substances and growth 
regulators, especially lAA and CCC. 

Study of leaf proteins has become a practical 
part of agricultural research, and the Bio¬ 
chemistry Department reports work on potential 
large-scale preparation o^ leaf protein from 
winter wheat, rye, cocksfoot, mustard and 
fodder radish all of which can synthesize 
extractable protein at more than 8kg/ha/day. 

Two of the pyrethroids, synthesized in the 
Insecticides and Fungicides Department, namely, 
resmethrin (NRDC 104) and bioresmethrin 
(NRDC 107) are now being produced commer¬ 
cially. Further work indicates that compounds 
can be synthesized that act faster and are more 
insecticidally active than the natural pyrethrins ; 
also other compounds, can be made that are 
more selective in their action. 

The Report contains the Abstracts of more 
than 300 papers published by the various 
departments of the Station during the year. 

The twelve special papers in Part II, contri¬ 
buted by members of the Rothamsted staff, 
include “the chemical composition of water 
from land drains at’ Saxmundham and Woburn, 
and the influence of rainfall upon nutrient 
bsses” ; “the accumulation of organic matter 
in soil left uncultivated.”, “virus diseases of the 
honeybee” and “docking disorder and root 
' ectoparasitic nematodes of sugar-beet”. 

A. S. G. 


Pulse Crops of India. Editor : P. Kachroo. 
(Indian Council of Agricultural Research, 
New Delhi), 1970. Pp. 334. Price Rs. 15-50. 
Pulses form an essential item of Indian diet 
and they supply the necessary proteins for the 
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large vegetarian population. The cultivation, 
of pulse 'Crops has been the mainstay of Indian 
agriculture from time immemorial. It is common 
for one or the other of the pulse crops to be 
grown as a rotation crop as it improves the 
soil fertility better than is possible by keeping 
the land fallow. In India about one-fifth of 
the total area of foodgrain crops is under pulse 
cultivation. 

The book under review gives comprehensive 
information on the botany, genetics, cytology, 
cultivation, production, uses, promising varieties, 
diseases, pests, etc., of the different pulse crops 
which include most of the major and minor 
pulses cultivated in India. The ten chapters in the 
book are contributed by specialists who have 
made life-long studies m the subject of their 
topic in the fields and in the laboratories. The 
pulses dealt with are red gram, gram, the 
Phaseolus group, soybean, cluster bean, cowpea, 
beans, peas, etc. 

The book will interest not only research 
workers, and teachers but also the practical 
agriculturists and laymen. A. S. G. 


Communication System. By B. P. Lathi. (Wiley 

Eastern Private Ltd., Publishers, J-14, South. 

Extension 1, New Delhi-49), 1971. Pp. xi-f- 

431. Price Rs. 20*00. 

This text of Communication Systems is the 
first Wiley Eastern Reprint of the original 
U.S., Edition of 1968 by the author of the popular 
book Signals, Sys(tems and Communication, The 
purpose of the book is to introduce the student 
to communication systems and the broad princi¬ 
ples of modern communication theory at an 
early stage in the under-graduate curriculum. 
It begins with the study of communication 
systems' through chapter's on signal analysis, 
signal transmission and power density spectra, 
amplitude modulation, angle modulation, and 
pulse modulation, and then passes on to noise, 
performance and information transmission. The 
final chapter deals with the elements of digital 
communication. 

Throughout the book, the emphasis is on a 
physical appreciation of the concepts rather 
than mathematical manipulation. The book is 
self-contained and will be easily understood by 
beginning students of communication engineer- 

This paper-back Indian Reprint priced 
moderately should enable course student on the 
subject to own his copy of this useful text-book. 

A. S. G. 


Statistics—A Foundation for Analysis. By A. 
Hughes and D. Grawoig. (Addison-Wesley 
Publishing Co., Inc., West End House, 11, Hills 
Place, London, W. 1, England), 1971. Pp. xvi 
4- 525. Price £ 3.60. 

This book is* addressed primairily to an 
audience of advanced under-graduate or begin¬ 
ning graduate students in business and econo¬ 
mics. The text provides a reasonably com¬ 
prehensive discussion of the more commonly 
used statistical methods and their application 
in business context. 

The opening chapters are devoted to elements 
of probability theory and probability models. 
Then follow chapters on sampling, statistical 
estimation, means, proportions, variances, 
analysis of variance, regression analysis and 
correlation analysis. The last two chapters discuss 
nonparametri'C statistics and decision theory. The 
book abounds in. worked-out examples and 
problems which will enable the student to 
understand the methodology of statistics and its 
application to practical situations. 

The book provides a text which will be useful 
both to the teacher and the student. 

A. S. G. 


Rock Weathering. By Dorothy Carroll. (Plenum 
Ptublishing CbaTporation, 114, Fifth Avenue, 
New York, N.Y. 10011), 1970. Pp. xv-f 203. 
Price $ 15.00. 

Soil science as a practical subject is as old 
as agriculture itself. Books on soil science are 
mainly written for agriculturists and land users, 
and so they are generally descriptive in nature 
dealing more with classification of soils and 
their crop-production capacities. The treatment 
of the subject from a geological point of view, 
with emphasis on the evolution of soils and 
the reasons governing their composition and 
form, is of more fundamental importance in 
understanding soil depletion and soil develop¬ 
ment. From this aspect the present publication 
on rock weathering processes and their results 
by one who has devoted long years of study to 
the subject will be a welcome addition to the 
literature on soil science. 

This book, which is one in the series “Mbno- 
graphs in Geoscience”, attempts at bringing 
together the results of research from several 
disciplines to explain the fundamental geo¬ 
chemical principles of weathering and soil 
formation. It presupposes on the part of the 
reader some knowledge of rocks, minerals, 
chemistry and geochemistry. The book is 
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readable and contains up-to-date information A collection, of these contributions which 
on various aspects of rock weathering and soil appeared in Applied Spectroscopy during the 

formation. A. S. G. years 1959 through 1965 formed Volume 1 of 

- this unique series, Spectroscopic Tricks, 

Thermal Comfort—Analysis and Applications in published by the Plenum Publishing Corpo- 

Environmental Engineering. By P. O. Fanger. ration. 

(Published by Danish Technical Press, 4, The present Volume 2 in this series covers' 
Skelbaekgade, DK 1717, Copenhagen V, the period 1966 through 1969, and the selection 

Denmark), 1970. Pp. 240. Price ; Danish kr. includes topics concerning emission and atomic 

76.50 ; U.S. $ 10.20 + postage. absorption, infrared, mass spectroscopy, nuclear 

This book is mainly based on recent com- magnetic resonance, Raman spectroscopy, Ultra- 

prehensive research done during the last five violet and visible and X-ray speccroscopy. 
years in Denmark and in the U.S. Dr. Fanger This series will be a useful reference source 
initiated this study recognizing the importance experimental spectroscopists. 
of thermal comfort for man and the various G. 

environmental engineering factors involved in —- 

providing it. The results of these studies are 

incorporated in this book, which is the first Books Received 

of its kind on the subject. Brain Displacements and Deformatio7is. By 

A rational basis is set up for the establishment S. M. Blinkov and N, A. Smirnov. (Plenum 
of thermal comfort conditions, for the evaluation Pub. Corpn., 114, Fifth Avenue, New York, 

of thermal environments in practice and for the N.Y. 10011), 1971. Pp. xi + 371. Price $ 25.00; 

carrying out of thermal analyses of enclosures Cell MembraTie Transport, By Arnost Kotyk and 
based on comfort criteria. Karel Janacek. (Plenum Pub. Corpn., New 

The study of thermal comfort touches on York, N.Y. 10011), 1971. Pp. xvii + 498. 

many disciplines, including heat and mass Price $ 35.00. 

transfer, thermal physiology, psychophysics, Contemporary Brain Research in China — 

ergonomics, biometeorology, architecture and Selected Papef on Electrophysiological Topics, 

textile engineering. The book takes into con- Translated from the Chinese and Edited by 
sideration all these aspects and presents an S. Barlow. (Plenum Pub. Corpn., New York, 

integrated account. The results of studies are N.Y. 10011), 1971., Pp. vii + 112. Price $15.00. 

presented in such a way as to be readily useful Vacuum Microhalance Techniques (Vol. 8). 

to environmental engineers and workers in Edited by A. W. Czenderna. (Plenum Pub. 

industries connected with heating and air- Corpn., New York, N.Y. 10011), 1971. Pp. xiii 

conditioning. + 251. Price $ 22.50. 

The book is excellently produced and contains Organic Fluorine Chemistry. By Milos Hudlicky. 
a number of charts, tables and Hteralure (Plenum Pub. Corpn., New York, N.Y. 10011), 

references. A. S. G. 1971. Pp. xiii +198. Price $ 16.5G. 

- The Nervous Systern and Electric Currents 

Sepctroscopic Tricks (Vol. 2). Edited by (Vol. 2). Edited by N. L. Wulfsohn and A. 

Leopold May. (Plenum Publishing Corpo- Sances, Jr. (Plenum Pub. Corpn., New York, 

ration, 227, West, I7th Street, New York, N.Y. N.Y. 10011), 1971. Pp. xv + 228. Price $'14.50. 

10011), 1971. Pp. xiii + 374, Price $9.50. Biochemical Responses to Environmental Stress. 

“Spectroscopic Tricks” was introduced in 1959 Edited by I. A. Bernstein. (Plenum Pub. 

as a special section in the journal Applied Corpn., New York, N.Y. 10011), 1971. Pp. xii 

Spectroscopy. Its purpose was to provide a + 153. Price $'7.95. 

means of communicating information on new Advances in Experimental Medicine and Biology 
devices, modifications of existing apparatuses, (Vol. 11)—-Muscle Metabolism During 
and other items of this nature of interest to Exercise. Edited by B. Pernow and B.* Saltin.. 

working spectroscopists. Applied Spectroscopy (Plenum Pub. Corpn., 227, West, 17th Street,, 

continues this useful section, but now under New York, N.Y. 10011), 1971. Pp. xvi + 558. 

the title “Spectroscopic Techniques”. Price $ 22.50. 
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COLLOQUIUM QN MICRQPALAEONTQLQGY AND STRATIGRAPHY 


A COLLOQUIUM on Indian micropalaeontology 
^ and stratigraphy was convened in Bangalore 
from October 8-10, 1971 on the occasion of 
celebrating the 75th birthday of Professor 
L. Rama Rao. It was inaugurated by Prof, 
L. Rama Rao. The President of Colloquium 
was Prof. A. K. Ghosh of the University of 
Calcutta. 

prof. Rao, while declaring the colloq|uium 
open, traced the history of development of 
micropalaeontological research and the training 
of specialists at the Central College in Bangalore 
and referred to the progress made in this 
branch of geology in the country. He, 
however, regretted that the science of micro¬ 
palaeontology and stratigraphy had not received 
the attention it deserved in India, particularly 
in the universities. The potential and pros¬ 
pects in these fields, according to Rao, are so 
great in India that it should aim at overtaking 
the other countries in this branch of science. 

Prof, A. K. Ghosh, in his presidential address, 
thanked Prof. Rao for being able to inaugurate 
the colloquium and for his inspiring address. 
The President made some concrete suggestions 
about the way micropalaeontology should be 
developed in the country and said that the Oil 
and Natural Gas Commission should play a 
role in stimulating and strengthening research in 
this field of study, especially in the university 
departments. He was happy that the first 
colloquium was held in Bangalore where the first 
batch of Indian micropalaeontologists and the 
first crop of papers in this field were produced. 
It was the hope of the President that the hold¬ 
ing of such colloquia would be an annual 
feature of the scientific activities in the country 
as it is elsewhere. 

The technical session which lasted for two 
days covered, as planned, all eras of geological 
time and all grolups of microtfossils. There 
were, as expected, more papers on foraminifera 
dealing with systematic and stratigraphic aspects. 
The paper by V. V. Sastri and A. K. Datta 
(ONGC, Dehra Dun) on ^‘Recent advances in 
the Meso-Cenozoic biostratigraphy of India” 
dealt with the biozones based particularly on 
planktonic foraminifera. It covered .all the 
sedimentary basins of India, including those 
of Andaman and Nicobar Islands. The paper 
provided a ‘spectrum’, through tables and 
r?inge-charts, of the biostratigraphic zonatipn 


of the vast sequences of the entire Mesozoic 
and Cenozoic Eras. 

The paper by M. S. Srinivasan (Varanasi) 
on “Late Neogene Epoch Boundaries in 
Andaman-Nicobar Islands” dealt with the 
planktonic foraminifera of the upper Miocene 
and Pliocene sections and the biostratigraphic 
zones based on them. A comparison of these 
zones with ihose established elsewhere for the 
same period (Miocene-Pliocene) was an im¬ 
pel tant aspect of his contribution. The paper 
on “Stratigraphy and Microfauna of Car 
Nicobar Island, Bay of Bengal” by M. S. 
Srinivasan and V. Sharma gave an account of the 
complete stratigraphic sequence as well as the 
three biostratigraphic sequences based on 
planktonic foraminifera. Another paper on 
“Middle Miocene Foraminifera from Nancowry 
and Kamorta Islands, Bay of Bengal” by M. S. 
Srinivasan and S. S. Srivastava dealt with the 
fairly rich assemblage of smaller foraminifera 
belonging to zones N.IO and N. 11 of the 
Neogene. These three papers from Varanasi 
provided a fair knowledge of the Neogene 
stratigraphy and foraminifera of Andaman and 
Nicobar Islands. It was interesting to note that 
certain sedimentary rocks in these islands had 
been mapped as basic igneous rocks by earlier 
workers and shown as such in the geological 
maps published by the G.S.l. and accordingly 
accepted by the ONGC in their reports. 

Papers dealing with Paleogene foraminifera 
from Rajasthan were presented by Prabha 
Kalia (Delhi) and S. N. Singh (Ducknow ). 
In her paper, Kalia dealt with 12 species of 
Buliminids from the Middle Eocene of Rajasthan 
of which 6 species are new. Post-Cretaceous 
occurrence of Eouvigerina Cushman in 
Rajasthan is an interesting item of the results 
given by Kalia. A new Lituolid genus from 
the Middle Eocene of Rajasthan was described 
and discussed by Singh and Kalia who pro¬ 
posed a standardised terminology for describing 
the wall structure of arenaceous foraminifera. 

V. Venkatachalapathy (Mysore) discussed 
the morphology of Ammonia heccari from the 
West Coast of India with special reference to 
the structure of the wall. The paper by M. V. S. 
Gupta (Panaji) dealt with the distribution 
pattern and taxonomic aspects of planktonic 
foraminifera from the top layers of three core 
sfimples collected from slope region off Bombay, 
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Two papers on Ostracoda were [presented 
by S. P. Jain (Chandigarh) and M. S. Rao 
(Waltair). Jain’s paper on “Ostracodes from 
the Bagh beds of Madhya Pradesh” dealt with 
a rich assemblage of species and its value in 
fixing the age of the beds. Rao’s. paper on 
“Recent Ostracoda from the continental shelf 
of East Coast of India” dealt mainly with the 
evolution of the environment as indicated by 
the fauna. 

The paper by S. B. Bhatia and A. K. Mathur 
(Chandigarh) on “Some Pliocene Charophyta 
from the Siwaliks” was the only contribution 
bn fossil algae. It provided an account of a 
rich charophytic flora from the Middle Siwalik 
rocks of the Himalayas and was considered as 
a major addition to the knowledge of the 
charophytic remains from India which were, 
until recently, from the central regions of the 
country only. The paper by S. S. Gowda and 
S. S. Kumar (Bangalore) on “The Microfossils 
from the Type Rocks of Dharwar Group” dealt 
with the acritarchs and their significance in 
the classification and correlation of the 
Dharwar Group of rocks in Mysore State. 
Implications of this discovery of microfossils 
in the correlation of other Precambrian rock 
formations of India with the Dharwar Group of 
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rocks were also discussed. The papey by B. S. 
Venkatachala (ONGC, Dehra liun)' with the 
title, “Palynological studies in the OKGC— 
A Review” covered different aspects of the 
research applied in the exploration Xor oil and 
natural gas by the Commission. , - 

In the Review Session, the following 
participants representing different centres 
reviewed the work going on in their respective 
centres : Prof. B. S. Tewari (Chandigarh ), 
Dr. P. Kalia (Delhi), P. P. Kumar (ONGC, 
Dehra Dun), Dr. S. N. Singh (Lucknow), 
Dr. M. S. Srinivasan (Varanasi), Sri M. V. A. 
Sastry (GSI, Calcutta), Dr. M. S. Rao 
(Waltair), Dr. V. Ragothamman (Madras), 
Dr S. S. Gowda (Bangalore) and Dr. V. 
Venkatachalapathi (Mysore). 

On the third day, the field excursion to the 
Archaean fossil localities near Chitradurg was 
noi; such a success as was anticipated because 
of very bad weather. However, a visit to the 
Ingaldal Mines of the Chitradurga Copper 
Company was a great reward to the partici¬ 
pants, thanks to the authorities of the Company. 

Dept, of Geology, S. Sambe Gowda. 

Bangalore University, 

Central College, Bangalore. 


CHEMICAL TREATMENT, PRESERVATION ANDfANALYTICAL 
STUDY OF PAUNAR'COINS 

K. T. M. HEGDE 

Department of Archaeology and Ancient History, The M.S. University of Baroda, Baroda-2 


pAUNAR (20° 4r N, 78° 42' E) is today a 
small village in Wardha Taluk of Wardha 
District in Maharashtra State. Recent excavation, 
in the village has shown that it is a place of 
much antiquityi. In 1965 when the foundation 
of Village Panchayat School was being laid, a 
beautiful, globular, spouted copper vessel with 
a fitting lid came to light (Fig. 1), It was 
found to contain a hoard of coins. Professor 
S.. B. Deo, Head of the Department of Ancient 
History, Culture and Archaeology, Nagpur 
University, identified the coins as Vishnukundin 
coins. 


it was suggested that an analytical study in a 
few coins' might reveal interesting ’data on 


I^ofessor Deo brought these coins, 310 in' all/ 
to the Department of Archaeology and Ancient* 
Hii^tory, M.S. University of Baroda, for their 
chemical treatment and preselrvation. When 



Fig. 1. Globular, spouted copper vessel beside the 
hoard of Vishnukundin coins which it contained. Coins 
are covered with corrosion incrustation. 
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them, he very kindly permitted us to choose 
five coins. The analytical study revealed two 
hitherto unknown coinage alloys of the past, and 
an altogether new technique in minting'. 

The coins were thinly covered with greenish 
corrosion compounds. In corrosion cover they 
looked like corroded copper coins. In most of 


Figure 2 shows a representative collection of 
the coins after their chemical treatment and 
preservation. 

Analaytical Study op the Coins 

A quantitative chemical analysis of the five 
coins yielded the following results : 


Sr. No. of 
coins 

Cu 

Fe 

Sn 

PI 

Zn 

Ag 

Al 

Mn 

Co 

Ni As 

Hi 

Sb 

XJndetcT- 

mined 

Total 

1 
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21-76 

3-20 

0-30 

tr 


tr 

;• • 

Tr 

tr 

tr 


0-14 

100 

2 

73-77 

22- 0 

3-35 

0-37 

tr 
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tr 

.. 

tr 

tr 

tr 


O-ll 

100 

3 

71-91 

23-21 

4-41 

0*24 

tr 


tr 


tr 

tr 

tr 


0-23 

100 

4 

77-31 

22-10 

,, 

0-42 

tr 

., 

ir 

tr 

tr 

tr 

tr 


0-17 

100 

5 

77-21 

22-31 

.. 

0-26 

tr 

.. 

tr 

tr 

tr 

tr 

tr 

., 

0-22 

100 


the coins the die struck legends and designs 
were discernible in spite of the corrosion, 
Figuire 1 illustrates the coins in corroded 
condition. 

The surface of the coins was found to be 
covered with macro and micro cracks. The 
nnetal of the coins was brittle. An analytical 
study in the corrosion incrustation of the coins 
revealed copper, iron and tin compounds in 218 
coins and copper and iron compounds in rest 
of tjhe coins. Three coins from the former group 
and two from the latter group were selected for 
quantitative chemical analysis discussed below. 
The fifth coin selected for analysis revealed an 
iron core while a sample piece was cut from it. 

Chemical Treatment and Preservation of 
Coins 

The following process' was used to remove 
the -corrosion incrustation on the coins. First, 
the coins were suspended in warm 10%'solution 
of alkaline Rochelle salt which dissolved the 
cupric incrustation. The cuprous incrusta¬ 
tion was then oxidised to cupric state in warm 
hydrogen peroxide solution and dissolved in 
alkaline Rochelle salt solution. Next, the coins 
were suspended among zinc granules covered 
with 5% solution of warm sodium hydroxide, 
where evolved nascent hydrogen reduced the 
incrusltation. Finally, the electrolytic reduction 
of the incrustation was carried out in an electro¬ 
lytic bath of 2% solutio>n of sodium hydroxide. 
Coins were ma:de cathode. Pure iron rod was 
used as anode. Hydrogen evolved at the 
cathode further reduced the insci-ustation. 

When the incrustation was’ removed, each 
coin was washed in hot and cold distilled water, 
dried in desiccator over silica gel and preserved 
yvith a coat of 2% solution of polyvin^lacetate, 



FGI. 2. The Vi^hnukundin coins after cbemkal treat 
ment aad preservation. 


The above results indicate that coin Nos. 1, 
2 and 3 were struck from ternary alloys: con¬ 
sisting of copper, iron and tin. Coin No. 4 was 
made cf a binary alloy consisting of copper and 
iron. Coin No. 5 contained an iron core. Its 
cover, as shown above, was made up of a 
binary alloy consisting of cop-per ^nd iron. 
Further, it is possible to observe that in coin 
Nos. 1, 2 and 3, iron was alloyed with low tin 
bronze. In coin Nos. 4 and 5 iron was alloyed 
with copper. In view of the fact that all the 
five selected -coins indicated substantial 
quantities of iron in them, the rest of the 305 
coins were tested with magnet. The test proved 
that iron was present in all of tHem. These 
observations are not yvithout signiacance, ^ 
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Wiiile coins of copper-tin alloy and copper-tin- 
silver alloy are known, fusion of iron either in 
bronze or in copper, or the use of iron core for 
the purpose of minting coins has not been so 
far recorded. Paunar eoins are the first to 
reveal these alloys and the iron core in ancient 
coinage. 


of N-methylthioacetamide [ 

Author’s thanks are due to Professor K. N. 
Mehta for valuable discussion and to Professor 
S. B. Deo for bringing the coins to Baroda and 
giving permission to cut five coins for analysis' 
and for his valuable comments. 

1. Deo, S. B., and Dhavalikar, M. K., Paimar Excav^- 
tiojis Nagpur, 1968. 


VIBRATIONAD SPECTRA AND NORMAL VIBRATIONS OF 
N~METHYLTHIOACETAMIDE 

K. VENKATA RAMIAH and SHYAMALA KRISHNA SAYEE 
Department of Physics, Osmania University Post-Graduate Centre, Warangal (A.P.) 


Introduction 

S pectroscopic studies of primary, secondary 
•and tertiary amides received considerable 
attention. Studies of intermolecuiar associa¬ 
tions^, dichronic absorption studies^, band 
contour studies of the vapour spectra‘s, measure¬ 
ment of integrated intensities of the absorption 
bands arising out of the stretching vibrations of 
the C=0 and N~H groups^-s and normal co¬ 
ordinate analysisgsive information regarding 
(the nature of the functional ‘groups, orbital 
interactions and mixing of the skeletal frequen¬ 
cies arising out of the inplane modes of 
vibration. 

In recent times, spectra of some primary, 
secpndray and tertiary thioamidesii’^»’i<^ have 
been recorded and normal co-ordinate treat¬ 
ment of some of these molecules has been 
carried out to assign the C—N and the C=S 
stretching frequencies and estimate the magni¬ 
tude of the coupling between these modes of 
vibration and to compare these results with 
those obtained of C-N ‘and C=0 stretching 
modes in the corresponding amides'?. 

Experimental and Normal Co-ordinate 
Treatment 

The authors have recorded the infrared 
spectra of N-methylthioacetamide and its 
N-deuterated species and have carried out the 
normal co-ordinate treatment in order to 
clarify the nature of the absorption bands aris¬ 
ing out of the inplane modes of vibration and 
-compare these results with those of N-methyl- 
acetamide obtained by the earlier workers. 
The frequencies of the functional groups of 
the N-methylthioacetamide and N-deuterated 
N-methylthioacetamide are given in Table I. 


Table I 


N-Methylthioacetam ide 

N-Deuterated N-methylthiO' 
acetamide 

Mode of 

Fre- 

Mode of 

Fie* 

vibration 

quency 

vibration 

quency 

V CN-H) 

3283 

vCN-D) 

2380 

Amide II Band 

1560 

Amide II Band 

1610 

„ HI „ 

1360 

„ HI „ 

1260 

■'(C = S) 

690 

i'fC=S) 

680 

8(N-HJi .. 

740 

8 CN-D) i 

615 


The corresponding frequencies of N-methyl- 
acetamide and N-deuterated N-methylacetamide 
obtained by the earlier workers^ 2 are given in 
Table II for comparison. 


Table II 


N-Methylac«tamide 


Mode of 
vibration 

Fre¬ 

quency 

Mode of 
vibration 

Fre* 

quency 

i'(N-H) 

3330 

V CN-D) 

2475 

Amide 11 Band 

1558 

Amide II Band 

1479 

.. HI 

1300 

M III „ 

1120 

v(C=0) 

1647 

v(C = 0) 

1639 

8 fN-H) j. 

705 

8 (N-D; X 

520 


The frequency of the amide III band in 
N-methylthioacetamide is at 1360 -cm"i while 
the corresponding absorption in N-methylacet¬ 
amide occurs at 1300 -crn'i, but the same absorp¬ 
tion occurs at 1260 cm"i in N-deuterated 
N-methylthioacetamide and at 1120 cm"^ in 
N-deuterated N-methylacetamide. On ' the 
other hand, the amide II, absorption occurs 
almost at the same frequency both in N-methyl¬ 
thioacetamide and N-methylacetamide, but at 
different frequencies in their deuterated species. 
It is also important to mention that the v (N-H) 
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and V (N-D) frequencies, in N-methyltliioacet- 
amide have lower values compared to those of 
the corresponding frequencies in N-methyl- 
acetamide. 

N-methylthioacetamide is treated as a six- 
body problem taking CHg group as a point 
mass. The structure of N-methylthioacetamide 
is shown is Fig. 1. 

a 

FIG. 1 

The molecule belongs to the point group Cs. 
and the twelve fundamentals which are classified 
as nine inplane (A') and three out of plane 


(A") vibrations are active both in the infrared 
and Raman spectra. The orthonormalised set 
of symmetry co-ordinates for the inplane vibra¬ 
tions of the molecule is given in T^le III. 

Table III 

Synjmetry co-ordinates 

Vibrational mode 


V (C-N) 

F.2 = 

.. yc=s) 

F.a= A^ 

V (C-CHa) 

R4=A^ 

v(N-CHJ 

R5 = A^ 

.. V (N-H) 

R«=l/Ve l:\bc) 

S (S=C-N3 

R7 = 1/ V2 (A-5f-A^^-) 

y (C-CHa) 

Rg = l/ ( 2 A< 2 <r/— Acje— 

8(N-I-Ha) 

R 9 — II V2 ( Aae- A^d) 

8lN-n) 


The expressions for the elements of the F 
and the G matrices are obtained in the usual 
way and the structure parameters used in these 
computations are : 7 (0=8) = 1-713 A, 7 (C~N) 
1 • 29 A, 7 (N~H) = 1 • 07 A, and 7 (C-CH3) 
= 1-55 A. All the bond angles are assumed as. 
120°. General quadratic potential function is 
the force field used in these calculations. 



The secular determinant which has- the 
dimensionality of 9 X 9 has been solved by the 
modified Danielewsky’s method using a pro- 
gramm'e written in Fortran language for Model 2, 
IBM 1620 digital -computer. General pro¬ 
gramme of IBM 1620 was used to extract the 
roots of the polynominal. 

The force constants proposed in related 
molecules were transferred and they were 
varied to obtain a close fit between the observed 
and calculated frequencies. The final set of 
force constants used in these calculations are 
given in Table IV. The observed, calculated 
frequencies and the potential energy distribu¬ 
tion of each normal mode among various 
symmetry co-ordinates as obtained in these 
computations are given in Table V. Similar 
results obtained by Miyazawa et aU in case of 
N-methylacetamide are given in Table VI for 
•comparison. 

Table IV 
Force constants 


4 =7 

il 

0 

09 



fc =4*3 

/5=0-32 

fi =6 

/■S=l-2 

A =6 




/i,a=0-9 


/ca = 0-8 



Bond stretching and bond-bond interaction 
constants are in md/A, bond-angle inlteraction 
constants are in md/7ad and bond-bending con¬ 
stants are in md A/ 7 ad-. 

Although the N-H stretching freqiuency is 
high compared to the remaining skeletal 


Table V 

Potential energy distribution of different modes of vibration among various symmetry 
co-ordinates of N-methylthioacetawMe 


Mode 

of 

vibration 

Frequencies (cm ’•) 



Potential energy distribution 




Observed 

Calculated 


Ra 

Ra 

R 4 

Rs 

R« 

R 7 

Rs 

R 9 

Amide III 

1360 

1316 

21 

14 

2 

0 

0 

1 

10 

6 

43 

V (-0=3) 

690 

709 

16 

61 

7 

4 

0 

2 

4 

2 

2 

V (e-cHs) 

960 

941 

3 

0 

75 

13 

0 

0 

0 

11 

0 

V (N-CH3) 

1100 

1120 

4 

0 

1 

60 

0 

3 

1 

22 

21 

V ( N^H) 

3283 

3300 

0 

0 

0 

0 

99 

0 

0 

0 

0 

8 (S = C-N) 


176 

6 

0 

' 2 ■ 

0 

0 

85 

0 

14 

0 

y (C-CHa) 

370 

350 

0 

17 

0 

4 

0 

0 

77 

0 

0 

8(N-CH5) 

656 

582 

2 

7 

11 

10 

0 

7 

5 

53 

1 

Amide 11 

1647 

1667 

46 

3 

1 

10 

0 

0 

2 

2 

36 
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Table VI 

Potential energy distribution of different modes of vibration among various symmetry 
co-^ordinates of N-methylacetamide 

Mode Frequencies Potential energy distribution 

Qf -— 

vibration Observed Calculated Fi Ro Ra R4 Rs Rs R? Ra 


Amide III 

1299 

1296 

35 

9 

I' (C = 0) 

1653 

1644 

10 

78 

V (C-CHs) 

881 

9.54 

11 

11 

v (N-CII 3 ) 

10‘6 

1006 

1 

1 

8 (0=C-N) 

627 

602 

1 

1 

7 (C-CHs) 

436 

436 

5 

2 

8 (N-CHs) 

289 

279 

0 

0 

Amide 11 

1567 

1609 

44 

3 


frequencies, it has been taken by the authors 
into consideration for the normal co-ordinate 
treatment. On the other hand, it has been 
separated out from the other frequencies by 
Miyazawa et aL in case of N-methylacetamide. 

Discussion of the Nature of the Absorption 
Bands 

The amide II and the amide III absorption 
bands in N-methylthioacetamide which are in 
the region of 1547 cm‘i and 1360 cm"i arise out 
of the combined contribution of 5 (N-H) and 
y (C~N) vibrations. This result is similar to 
that of N-methylacetamide as indicated by the 
potential energy distribution given in Tables V 
and VI. It is significant to note that in the 
case of N-methylthioacetamide to the absorption 
at 1547 cm"i, the contribution of v (C-N) is 
higher than that of N-K deformation. Similarly 
to the frequency at 1360 cm'i, the contribution 
of 5 (N-H) is considerably higher than that 
of (C-N) vibration. These results are different 
from those obtained by Miyazawa et al. in the 
case of N-methylacetamide. In this case, to 
the amide II bands the contribution of S (N-H) 
is more than that of y (C-N) and to the amide 
III band, the -contribution of v (C-N) is higher 
than that of 5 (N-H). This may explain the 
smaller variation in the frequencies of the 
amide II and the amide III absorption bands 
on deulteration of N-methylthioacetamide. 

The band at 690 cm'i is due to v (C=S) and 
the contribution of the amide III frequency to 
this absorption is -considerable. Similar result) 
has been obtained by Miyazawa et al. in case of 
i' (C=0) and the amide III absorption frequen¬ 
cies as seen from the potential energy distri¬ 
bution given in Table VI. 

The bands at 950 cm"^ and 1100 cm'^ are 
assigned to C-CH 3 and N-CHg stretching vibra¬ 


22 

1 

'i2 

1 

0 

29 

4 

0 

3 

G 

3 

9 

37 

0 

IS 

0 

11 

0 

7 

78 

1 

4 

5 

1 

28 

7 

42 

9 

9 

0 

1 

8 

0 

74 

6 

1 

0 

0 

26 

7 

67 

0 

3 

6 

4 

1 

0 

63 


tions respectively and there is almost no 
coupling between these two modes of vibration. 
The absorption at 3300 cm“i is due to the N-H 
stretching vibration and it is significant to* 
note that there is no contribution of any other 
mode of vibration to this frequency. 

The frecquency at 176 cm'^ is due to the 
5 (S=:C-N) vibration and this result is in. 
agreement with that obtained by earlier workers 
in the case of tertiary thioamides’^>. The bands 
at 555 cm'i and 370 cm"i are assigned to 
^ (N-CH 3 ) and 7 (C-CH 3 ) vibrations respec¬ 
tively. 7 (C-CH 3 ) and y (N-CH 3 ) are contri¬ 
buting to the 5 (N-CH 3 ) vibration while to the 
7 (C-CH 3 ), the contribution of the C=rS stretch¬ 
ing vibration is considerable. On the other 
hand, in case of N-methylacetamide, ^ (0=C-N) 
makes substantial contribution to 5 (N-CH 3 ). 
Similarly v (N-CH 3 ) contributes to 7 (C-CH 3 ) 
vibration. This may explain the considerable- 
difference in the values of the frequencies of 
5 (N-CH 3 ) and 7 (C-CH 3 ) vibrations in 
N-methylthioacetamde and N-methylacetamide. 
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BASE HYDROLYSIS AND AQUATION OF 
T-RAiW^S-CHLOROPYRIDINEBISDIMETHYLGLYOXIMATOCOBALT (III) 

V. R. VIJAYARAGHAVAN and M. SANTAPPA 
Department of Physical Chemistry, University of Madras, Madras~25 


I^INETIC studies of aquation and base 
^ hydrolysis of complexes of the type 
acidoaminebisdimethylglyoximecobalt (III) [Co 
(DH)oAmX] (Am = aromatic or aliphatic 
amine, X — univalent anion and DH = di- 
methyIglyoximeare few. These complexes 
are an interesting contrast to their bisethylene- 
diamine analogues in that they are neutral while 
the latter are positively charged. We report 
here our results on the kinetics of base and acid 
hydrolyses of trans-chloropyridinebisdimethyl- 
glyoximatocobalt (III), [Co (DH)o (py) (Cl)]; 
(py — pyridine). 

Tihe complex was prepared by the method 
of Ablov and Samus*“>. Aqueous alcohol was 
used for all the experiments as solvent. 

The kinetics of acid hydrolysis was studied 
by titrating potentiometrically 10 ml aliquots 
of complex solution to which 2 ml of 0*2 M 
HNO.^ and 10 ml of acetone at 0° C was 
added, against standard (0*002 M) silver 
nitrate using silver and calomel electrodes. 
In base hydrolysis, the aliquots were transferred 
into stoppered tubes containing 2 ml of 0*2 M 
HNO;^ and the chloride estimated potentio¬ 
metrically. Spectrophotometric measurements 
for equilibrium studies were carried out in a 
Hilger-Watts Uvispek H 700 spectrophotometer. 

It has been shown<» that in the case of trans- 
acidoamine or diacidobisdimethylglyoximato- 
cobalt (III) complexes, the twis-stereochemistry 
is retained during substitution reactions. 

On the addition of alkali, a change in colour 
from yellowish-brown to reddish-brown was 
observed, attributable to a rapid and reversible 
deprotonation reaction : 

[Co (DH). (py) (Cl)] 

K 

4 - OH~ [Co (DaH) (py) (Cl)]- + H 2 O 

( 1 ) 

The equilibrium constant K was determined 
spectrophotometrically from the slope and 
intercept of the linear plot of [(A/[Co]^q^ ) 


— ]"‘ vs. [OH‘] according to equa¬ 

tion" ( 2 ) : 

[(A/[Co],ot) - 

= (^D - (1 + [OH--]eq-M (2) 

where 

A is the absorbance of the complex solution, 

e,. and are the measured extinction 
coefficients of [CO (D^H) (py) (Cl)}- and 
[Co (DH)^ (py) (Cl)} respectively, 

[Co]^^^=: [Co (DH). (py) (Cl)} 

+ [Co (D.H) (py) (Cl)} 

and [OH-],^ = [OH-]^^, - [CB}. 

(CB = conjugate base, [Co (DoH) (py) (Cl)}^ 
equal; to the concentration of OH" consumed 
for deprotonation.) 

[CB] was computed from the experimentally 
determined extinction coefficients of the two 
species [Co (DH)o (py) (Cl)] and [Co (D.H) 
(py) (Cl)}" at two wavelengths, viz., X = 400 
and 440 m/^. The value of K obtained at 30° C 
was 1545 M’h 

In base hydrolysis studies, the concentration 
of OH" was varied from 0*001 }VI to 0*03 M and 
was always in excess, of the complex concentra¬ 
tion. Psuedo-first. order rate constants for the 
appearance of Cl" were obtained (Table I). 

Table I 

Pseudo-first order rate constants for base 
hydrolysis of [Co (DH). (py) (Cl)] ; 
[complex] = 8*66 X “ [EtOH} = 10% 

(v/v) ; T = 30°'C; 0-1 M. (NaClO^) 



fi-78 

14-05 

21-81 

42-48 

^ 068 - 10 * sec"^ 

.. 2*07 

2-43 

3-07 

3-31 

. lO" M 

.. 91-77 

121-77 

191*53 

291-41 

^o&s-lO** sec~4 

.. 3-C8 

3-92 

•1-56 ! 

ji5-68 

A plot of 



was a 



indicating a pre-equilibrium step. On the othe; 
hand, a plot of vs. [OH"] was linear for 

[OH"}^^ =9*78 X 10-4 to 91*77 X 10-4 m. 
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The experimental results may be explained 
by the following meahanism known as S^l CB, 
up to pH 12 : 

[Co (DH )2 (py) (Cl)] - 
K 

+ OH- ^ [Co (DoH) (py) (Cl)]" H- HoO 

(i) 

Tcj 

[Co (DsH) (py) (Cl)]- [Co (D 2 H) (py)] + Cl" 

(ii] 

[Co (DsH^ (py)] 
fast 

+ H2O —^ [Co(DH)2 (py) (OHJ] riii) 


[Co (D 2 H) (OH)]- 
fast 

+ HoO —> [Co (DH)o (0H)2]- (vii) 


These equations, lead to 
k,K [OH-]2 

/Cobs. - ^ 


(4) 


For 10 < pH < 13 equation (5), i.e.^ combina¬ 
tion of equations (3) and (4) would be appli¬ 
cable : 

L. - [OH-] H- ? C,K [OH~J“ 

khyd. ^ ^ . (o) 


An S^2CB mechanism according to which both 
OH" and CT are weakly bound simultaneously 
to the metal in the transition state cannot be 
ruled out. 

Tihe above equations (i) to (in) would lead to 

kohs. = /cb K [OH-]ea/(l + H [OH]ea) (3) 
where is the rate constant due to the con¬ 
jugate base formed in the pre-equilibrium step 
(i). 7c^ = 3-85 X 10-4 sec-i and K=: 1277 M “i 

were obtained from the slope and intercept of 
the plot of vs. [OH']-4. A fairly good 

agre^ent with K = 1545 M’l obtained from 
spectropihotometric studies was obvious. 

Since the plot of us. [OH"]-4g^ deviated 

from linearity for [OH-]^q> 91*8 X 10-4 M and 
the plot of vs. [OH“]-- was linear, it was 

concluded that under these conditions of pH 
> 12 , the following mechanism may be 
operative : 

[Co(DH )2 (py) (Cl)] 

K 

+ OH- ^ [Co (D 2 H) (py) (Cl)]- + H 2 O 

(iv) 

[Co (D 2 H)(py)(Cl)]“ 
fast 

-f-OH~ —> [Co (D 2 H) (Cl) (OH)]^-+ py 

(v) 
k 

[Co (D 2 H) (Cl) (OH)]2- 

[Co (D 2 H) (OH)]- + Cl- (Vi) 


Fi-om the linear plot of (1 + K [OH"]) 

[OH-]-i us. [OH slope (k^ K) =15*28 and 
hence k^= 9*88 X lO’-^ sec“4, intercept 

K) =0*46 and hence k (k^^ ~=3*8 X 10-4 sec'i 
(for K= 1277) or k^ = 3*0 X 10-4 sec’i (for 
K = 1545) were obtained. 

The rate iconstants for acid hydrolysis in 
0*01 M HCIO 4 and 0*1 M ionic strength are 
shown in Table II. 

Table II 

Rate constants for add hydrolysis^ 
[EtOH] = 10%. (u/u) 

__ - ^ ^ — 

/^.iO^SrC-^ .. 2-69 5*74 11*40 


The activation parameters are E = 27*14 
k. cal. mole'^ log A = 15 and A S + zr 10*06 
e.u. The value of E is in the general range of 
activation energies for aquation of Co (III) 
complexes. 
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LETTERS TO THE EDITOR 


CRYSTAL DATA OF AN AMMONIUM 
SALT OF CYCLIC CYTIDINE-2^ 3'- 
PHOSPHATE 

The cyclic-2% 3'-phosphate esters occur as 
intermediates in the breakdown of RNA. The 
cyclic cytidine-2', 3'-phosphate is also impor¬ 
tant as a substrate for the ribonuclease. We 
have now crystallized an ammonium salt of 
)thisi nucleotide by slow diffusion of acetone 
int'o water solutions of the comipoxmd. The 
material precipitated mostly as powder, except 
in one crop which yielded four needle shaped 
crystals after a period of about five weeks. 

Paper chromatography by descending 
technique was carried out on Whatman No. 1 
paper, using the solvent isopropyl alcohol, 
cone, ammonia and water (7 : 1 : 2). From 
values of cyclic cytidine-2', 3'-phosphate 
(R^ = 0-375) and cytidine 2'(30 phosphate 
(rnixed isomers, =: 0*118) it was confirmed 
that the crystal was cyclic cytidine-2', 3'- 
phosphate. 

Rotation, Weissenberg and Precession photo¬ 
graphs were taken using Cu radiation. The 
crystals belong to monoclinic system with the 
space group P2]^. The complete crystal data 
are given in Table I. 

Table I 

Crystal data of cyclic cytidine 
2', S'-phospfuate 


Formula 

M.W. 

System 

<ez 

& 

c 

JS 

V 

z 

^calc. 

M(Cu Ka) 
Systematic absences 
Space group 


C9H11N3O7P.NH4+ 
322-2 
Monoclinic 
9-74±0-02 A 
8-89±0-02 A 
7.24±0-01 A 
98° 

620*9 A» 

2 

1 • 723 gm. cm“* 
24*13 cm-^ 

OkD #6'odd 

P 2 i 
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FRANCK-CONDON FACTORS AND 
r-CENTROIDS FOR THE A-X SYSTEM 
OF THE SiH+ MOLECULE 
It is probable that the spectrum of SiH+ 
appears in sources of astrophysical importance^. 
In view of the interest in SiH Franck-Condon 
factors and r-centroids for the 
band system of this molecule have been re¬ 
ported in the present note. 

The method of a-averaging proposed by 
Fraser and Jarmain- and the computational 
technique described by Sankaranarayanan^ 
have been applied for the evaluation of Franck- 
Condon factors. Since for this system 5 a/a < 
5%, no r^-shift correction has been applied. 
The r-centroids have been calculated by 
quadratic equation method suggested by 
Nicholls and. Jarmain^. The results have been 
presented in Table I. The basic molecular 


Table I 


v" 

V 

0 

1 

2 

3 

4 

(a) 

0*1972 

0*1792 

0*1061 

0*0628 

0-0441 

0 (i) 

1-6396 

1*7607 

1*8441 

1*9301 

2-0128 

0 

26026*20 

22936*52 

20916*31 


,, 

(a) 

0*1424 

0*1288 

0*0589 

0*0091 

0-0032 

1 (») 

1-6U3 

1*7313 

1-8262 

1*9127 

1-9952 


26415*38 

23326-68 

,. 



(a) 0-1071 

0-0331 

0-0030 

0*0136 

0*0601 

2 (i) 

1*5916 

1*7161 

1-8116 

1*8984 

1*9809 


,, 

,, 

.. 

.« 

,, 

(a) 0*1200 

0-0043 

0-0027 

0*0320 

0-0308 

3 O’) 

1*6721 

1*7022 

1-8001 

1*8874 

1*9698 

h 

.. 

.. 

.. 

.. 

.. 

(a) 0*0738 

0*0009 

0-0278 

0*0014 

0*0606 

4 (i) 

1*6668 

1*6930 

1-7920 

1*8796 
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(a) Frank-Condon factors, 0) ^-Centroids, 

(c) Wavenumbers. 

constants have been taken from the work of 
Douglas and Lutzi. The calculated values of 
Franck-Condon factors are in good agreement 
with the observed visual intensities. As re^ > 
reo, the r-centroids: show the expected increase 
with decrease in wavenumber. 

The authors are thankful to Prof. D. Sharma 
and Dr. R. C. Maheshwari for helpful dis¬ 
cussions; 
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THE LASER-EXCITED RAMAN 
SPECTRUM OF CLOSTRIDIUM 
RASTEUKlA'PfUM FERREDOXIN 

Because they would absorb the incident visible 
.light, the study of coloured transparent bio¬ 
logical molecules by Raman scattering has not 
been possible previously. However, Laser- 
Raman spectroscopy makes the study possible 
if the molecules' do not absorb in the 6328 A 
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region. Several spectroscopic techniques like 
Electron Spin Resonance, Mossbauer and Optical 
Absorptino have been used, to study these iron- 
sulphur proteinsI'-i. But Raman scattering has 
not been applied so far. 

The R,aman spectra were recorded by using 
Spectra-physics 125 He-Ne Laser giving intense 
beam at 6328 A and 50 mW power and Coderg 
recording spectrophotometer. The horizontally 
and vertically polarized spectra were recorded 
by using a quarta wave plate in the path of 
the beam. The use of interference filters in 
the path of the incident beam eliminated source 
lines other than the 6328 A line. 

The ferredoxin sample was first reduced with 
sodium hydrosulphite and then reoxidized by 
shaking in air. 

The unreduced sample of Clostridium pus- 
teurianum ferredoxin does not show any Raman 
lines. On addition of excess sodium hydro- 
sulphite, three Raman lines at 145, 430 and 
610 cmare seen as shown in Fig. 1. All these 



FIG. 1. The laser-excited Ramaa Spectrum of Closteridium pasteurianum, To 0*17 mg/ml 
protein in 0*1 M phosphate buffer of pH 7-2 a small amount of sodium hydrosulphite was added and 
spectrum taken after five minutes. 
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lines show their antistokes component as well. 
The lines disappear on shaking the protein in 
fair (reoxidation). No previous data on the 
Raman spectra of such proteins or proteins in 
general have appeared before, nor can the 
author at present throw light on the nature 
of the bonds responsible for the Raman lines. 
The lines appear to originate in or very near 
the bonds of Fe-S^ center of the ferredoxin 
which undergoes oxidation and reduction and 
indicates conformational change in the active 
center on reduction. Buchanan, Lovenberg and 
Rabinowitz-’-‘ have compared the infra-red 
spectra of dry clostridial ferredoxin with its 
apoprotein and found both to- show similari 
lines. This would indicate that the oxidisable 
and reducible bonds of ferredoxin were not 
represented in their i.r. spectra. 

Further work is in progress to study the 
nature of the observed Raman lines. The 
application of this spectroscopic technique 
might prove useful in studying the confor¬ 
mational changes' in other iron-sulphur proteins, 
particularly the Nitrogenases (Fractions I and 
II) which are involved in the fixation of atmos¬ 
pheric nitrogen. 

The purified protein was a generous gliift 
from Professors W. H. Orme-Johnson and 

H. Beinert. The author expresses his thanks 
to Dr. S. Radhakrishna, Department of Physics, 

I. I.T., New Delhi-29, for his help in recording 
the Raman Spectrum. 

Microbiology and Y. I. Shethna. 

Pharmacology Laboratory, 

Indian Institute of Science, 

Bangalore-12, October 8, 1971. 
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EXTRAPOLATION METHOD FOR THE 
DETERMINATION OF AVERAGE 
GRAIN-SIZE OF POLYCRYSTALLINE 
MATERIALS BY X-RAY DIFFRACTION 

The methods of determining the average grain 
size of polycrystalline materials from spotty 
X-ray diffraction rings were attempted by 
(1) Rooksbyi—^Visual method. (2) Stephan 
fipd Barnes^ and Krishna Rao and Gopala 


Krishna^—Spot counting method, and (3) 
Clark and Zimmer^ and Gopala Krishna and 
Ramchanders—Spot dimension method. 



SPECIMEN TO' SPOT DISTANCE IN Cm 


Fig. i. Variation of the spot dimension with the speci¬ 
men to spot diitance. The intercept OG = 56 microns. 
Actual size =■ 63 microns. 

All the above three methods involve calibra¬ 
tion and hence require a set of ■ experimental 
conditions. As a result for assessing the 
average grain size of a given sample the experi¬ 
ment has to be performed "under the same 
experimental conditions. The calibration in 
the case of spot counting and spot dimension 
methods involves the determination of the 
divergence of the X-ray beam also. The 
extension of the counting method to crystalline 
mixtures for determining the average grain 
size of the constituents and the difficulties 
involved have been pointed out by Gopala 
Krishna and Ramchander^> in their attempt 
to study the influence of the grain size 
and other parameters on the spot dimension. 
Here an attempt has been made for determin¬ 
ing the average grain size of polycrystalline 
material (Quartz Powder) without taking 
recourse to standardization. Tfhe method is 
based on the study of the variation of the spot 
dimension with the specimen to film distance. 
Quartz powder of known average grain size 
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(— 270 + 300 BSS mesh) has been selected for 
this study. Thin specimen of thickness 0 • 02 cm 
has been prepared using quick fix as the 
cementing m’aterial. Transmission diffraction 
patterns of this sample have been obtained on 
a universal flat plate camera by keeping the 
film in the range of 2 to 8 cm distance from the 
sample at regular intervals of 1 cm. The 
sample was irradiated with Cu-Ka radiation 
at 30 kV and 15 ma with an exposure time 
varying from 1/2 an hour to 11/2 hours. The 
average spot dimension on 101 reflection of 
quartz has been meassured on all the diffrac¬ 
tion patterns and a graph (Fig. 1) is drawn 
between the spot dimension (S) and the sample 
to spot distance (Z) which is linear and the 
interrept of this line on the ordinate may be 
taken as a measure of the average grain size 
(G) in accordance with the equation-"* 
S G -f- Gl/fi where f is the distance of a 
point source behind the sample. 

In this case the intercept, i.e., the spot 
dimension at zero specimen to spot distance 
agreed with the mesh size. 

The authors acknowledge with thanks the 
encouragement given by Prof. K. V. Krishna 
Rao and Prof. Abde Ali, Osmania University. 

Univ. College of Sci., G. Gopalakrishna„ 

Univ. College of Tech., R. B. Ramchander. 

Osmania University, 

Hyderabad-7, September 17, 1971. 
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WV TRANSITION IN ISOMERIC 
CYANOPYRIDINE VAPOUR 
ABSORPTION SPECTRA 

Longest wavelength hand system corresponding 
to the n-^TT transition of three isomeric cyano- 
pyridine has been studied in vapour phase. 
Though the near ultraviolet absorption spectra 
of pyridinei’2 and monosubstituted pyridines 
with ortho-para directing substituents like 
alkyl^ and halogens^’4 have been extensively 
studied, there is very little work on the corres¬ 
ponding vapour absorption spectra of isomeric 
monosubstituted pyridines with meta directing 
substituents like cyanopyridines or pyridine 
aldehydes. Such derivatives are being studied 
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here and result of cyanopyridines being report¬ 
ed. There has been some work on solution 
spectra of these compounds^ but vapour spectra 
have not been studied so far. Longest 
wavelength band system corresponding to the 
%-i7r transition has been recorded and 
analysed. The second system corresponding to 
the ‘tt-tt’ transition, however, gives a few broad 
bands. 

On the basis of theoretical considerations^ 
it has been shown that meta directing substi¬ 
tuents are expected to shift the nonbonding 
electron transition to the longer wavelength 
side and that the order of shift would be 2 < 
3 < 4 isomers. * Secondly Jaffe et aU have 
calculated the transition energies of various 
transitions for a number of isomeric mono- 
substituted pyridines including cyanopyridines. 
There are some significant differences in the 
two results. A detailed experimental investi¬ 
gation of spectra of cyanopyridine to get true 
transition energy was hence thought important. 

The longest wavelength system extending 
from 3000-2800 A in all the isomers consists of 
extended system of sharp line like bands well 
separated from diffuse system adjoining on 
nhorter wavelength side. That the sharp system 
'.corresponds to transition is convincingly 

proved by the fact that the theoretical calcula¬ 
tions discussed above indicate that such transition 
is expected. Apart from this, solvent effect in 
solution spectra shows that long wavelength 
tail of the broad absorption bands is due to 
n-TT transition. In 4-cyanopyridine with Co, 
symmetry this corresponds to 1^,-1 transition 
and in other two isomers with C, symmetry 
'this corresponds to A"-A' transition. The 
transitions are symmetry allowed in all three 
cases. All the bands observed in n —> tt transi¬ 
tions of 4-, 3- and 2-cyanopyridines have been 
analysed. 0-0 band has been assigned in all 
cases on the basis of temperature effect and 
analysis* of hot bands involving ground state 
frequencies. 0-0 bands of pyridine and the 
three derivatives are tabulated in Table L The 
various ground and excited state frequencies 


Table I 

Position and shift of 0-0 hand in cyanopyridines 


Compound 

Position of 0-0 
band (n , 77 -) cm*"^ 

Shift of 0-0 band 
from pyridine 
in cm“^ 

Pyridine 

31769 


2 -Cyanopyridine 

34067 

702 

3-Cyanopyridine 

33648 

1121 

4-Cyanopyridine 

32149 

2620 
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involved in the whole system have been tabu¬ 
lated in Table 11. The agreement between 


Taijle II 

Principal excited state fandamentals of 
cyanopyridines 


Compound 

^6a 

Fundamental modes 

^12 ^1 

^13 

2 -cyanopyridine 

446 

726 

949 

1164 


(462) 

(776) 



S-cyanopyridme 

415 

718 

981 

lies 


(476) 

(782) 

(1010) 


4-cyanopvndine 

445 

721 

958 

1179 


Values in brackets are corresponding ground state 
frcquei'cie.'? obscrvrd from tbe ultraviolet spectra. 


ground state frequencies obtained from elec¬ 
tronic spectra and infrared spectra investigated 
bere is satisfactory. It is important to note 
that the order of shift observed is 2 < 3 < 4 
as expected by Mason^ and that our results do 
not corroborate the calculations of Jaffe et al. 
according to which maximum shift is expected 
for the 2 -isomer. The detailed paper dealing 
with infrared and electronic spectra will be 
published elsewhere. 

Department of Chemical M. R. Padhye. 

Technology, A. K. Gowardhan. 

University of Bombay, 

Matunga, Bombay-19, 

October 4, 1971. 
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COMPLEXES OF DIETHANOLAMINE 
WITH NICKEL (II) SALTS 

The hydroxylamines derived from glycols, viz.^ 
mono, di, triethanolamines have been recently 
subjected to extensive investigations due to 
their ability to behave as both nitrogen- and 
oxygen- co-ordinating ligands. In earlier 
work^"^ greater emphasis has been given to the 
complexes formed in solution phase and little 
is reported about the complexes in the solid 
state. Spectrophotometric studies^ of nickel 
(II) complexes with monoethanolamine show 
that the ligand behaves as a chelating agent. 


Recently, crystalline complexes of Ni (II) salts 
with triethanolamine ®'8 have ’ been investigated 
in detail and significant conclusions about tbeir 
structure and stereochemistry reached. In the 
present communication we briefly report on the 
synthesis and structure of several complexes 
of diethanolamine with Ni (II) salts. The 
complexes were characterized using infra-red 
and electronic spectroscopy, magnetic suscep¬ 
tibility, X-ray diffraction and electrical 
measurements. 

Generally the complexes were prepared in 
the present work by the addition of diethanol¬ 
amine to an alcoholic solution of the nickel 
(II) salt (in 2: 1 molar ratio of ligand to 
metal) and evaporating the solution in dry 
atmosphere. The crystals separated were 
washed with alcohol and ether and preserved 
in dry conditions. By this method the following 
complexes were prepared: [Ni(DO)}Cl; 

[Ni (DO) (DOH) ] Br ; [N;i (DOH) gl I 2 ; [Ni 
(DO) (DOH) ] ; [Ni (DOH) o] SO 4 ; [Ni 

(DOH)ol (NCS)o; [Ni(DO) (DOH)} CIO 4 ; [Ni 
(D 0 H) 2 ] (OAc) 2 , where DOH is diethanol¬ 
amine and DO is its monodeprotonated form. 
An yet another type of thiocyanate complex, 
namely, [Ni(DO) (DOH)] NCS was prepared 
by treatment of the compound Ni(NCS)o • 4py^ 
(py =z pyridine) suspended in methanol, with 
an excess of diethanolamine. The compositions 
of the complexes were arrived at by deter¬ 
mining the nickel by dimethylglyoxime and by 
elemental analysis for others. All the com¬ 
plexes were soluble in alcohol and were readily 
decomposed on contact with water. 

The electronic spectra and magnetic suscep¬ 
tibility measurements indicated unambiguously 
that all the complexes reported above are 
pseudo-octahedral. Their magnetic moments at 
30° C were generally in the range 2 *85-3-19 
B.M. and the diffuse reflectance spectra of the 
powdered complexes showed the three d-d 
transitions *^A 2 ^-> 3 Ti^ (P), (F) 

and (F) characteristic of octahedral 

Ni(II) complexes. The three bands had 
maxima in the region 25000-270Q0, 15500- 

17500 and 9500-10500 cm"i respectively, which 
are again characteristic of Ni (II) pseudo-octa¬ 
hedral complexes containing oxygen and 
nitrogen mixed ligands. Thus in most of the 
complexes diethanolamine and the monodepro¬ 
tonated form appear to be ligated to Ni(n) 
through the N- as well as the O- sites of co¬ 
ordination. Detailed information on the pre¬ 
paration, properties and. structure of the com¬ 
plexes will appear elsewhere, 
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PHENOLIC COMPONENTS OF BOMB AX 
MALABARICUM (ROOT-BARK) 

Ini an earlier investigation Seshadri and 
Rangaswami^ isolated lupeol, ^-sitosterol and 
^-sitosterol-D-glucoside from the stem bark of 
Bomhax malaharicum DC. The root-bark has. 
now been studied. The petroleum ether extract 
was fractionated into the sodium bicarbonate-, 
sodium carbonate- and sodium hydroxide-soluble 
and neutral fractions and each was examined 
separately. Column diromatography of the 
neutral portion over neutral alumina yielded 
lupeol and ^'j-sitosterol. 

The sodium carbonate-soluble fraction on 
chromatography over silica gel yielded a pure 
compound A which crystallised as yellow- 
needles from petroleum ether, m.p., 87-88® 
(Yield, 0-01%). It analysed for 
(M*^ 288), gave an orange colour with FeCl 3 , 
a dark-red solution with cone. H 2 SO 4 and a 
violet colour with dilute aq. sodium hydroxide. 
X nm (log €) : 248 (4-18), 272 (4*12) and 
338 ( 3 * 6 ) suggestive of a naphthoquinone struc¬ 
ture. It showed carbonyl absorption in the IR 
supporting this structure. The NMR spectrum 
of the compound in CDCI 3 revealed the presence 
of an isopropyl group [doublet centred at 
5 1*26, J rz 7 cps ( 6 H) and a multiplet at 
54*35 (1 H)}, a C-methyl group as a doublet 
at 5 2*06 coupled to the quinone proton which 
appeared as a quartet at 5 7*32, and an OCH^ 
group (s, 5 4*07). No aromatic proton was 
present but peaks due to CHO proton (5 10*6) 
and ^ chelated OH group. (512-46) were 
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observed. Methylation of the compound with 
CH^^I/KoCOy yielded a methyl ether, the IR of 
which showed aldehyde absorption at 1706 cm"^. 
Its NMR had two —OCH^ peaks at 53-97 and 
5 4*08. 

The above data suggested that the compound 
might be a naphthoquinone containing an 
O-hydroxyaldehyde, an isopropyl and a methoxyl 
group on the aromatic ring. The compound 
showed a general resemblance to the dimethyl 
ether of gossypolone in the NMR spectrum-. 
Based on these and on the mass spectrum of 
the compound, which among other things 
showed evidence for the presence of an iso¬ 
propyl group (loss of 43) and of carbonyl (loss 
of 28 mass units), structure I which is also 
biogenetically sound is proposed for it. 


CHO 0 



The sodium bicarbonate soluble fraction 
yielded a small amount ( 0 * 001 %) of compound 
B, orange needles from petroleum ether, m.p. 
167-68®, C 15 H 14 O.. (M- 274). It gave an 
orange colour with FeCl.^ and a red solution 
with cone. H 2 SO 4 ; X nm (log e) : 234 
(4-02), 252 (2*99) and 294 (3*85) ; 

1639 cm’i. In NMR sepectrum the compound 
showed all the functional groups present in A, 
except that the peak due to -.OCH 3 was absent. 
Hence it was considered to be the correspond¬ 
ing dihydroxy compound. This was confirmed 
by the methylation of B with CHgl/K^CO^ 
when a partial methyl ether agreeing with 
compound A was formed initially, which, on 
further reaction, was converted into the com¬ 
plete methyl ether, identical with the methy] 
of A. 

The authors thank Prof. T. R, Seshadri for 
his kind interest and the Central Council for 
Research in Indian Medicine and Homoeopathy 
for financial assistance. 
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THE ALKALOIDS OF ASPHODELUS 
MICROCARPUS 

The genus Asphodelus. (LUiaceae) is represented 
in Egypt by 4 species; two of these, viz,, 
A. microcarpus and A, fistulosus are common 
while the other two, viz., A. yiscidulus and 
A. refractus are rare. Of the two common, 
species A. microcarpus is the most widely 
spread species. 

Few Asphodelus species have been a subject of 
interest to investigators particularly their lipidsi 
and anthraquinonesi"'*. yg-sitosterol and 
^-amyrin were separated from the seeds of 
A - microcarpus and A, fistulosus ; while 
fucosterol was isolated from the tubers of 
A. micTOcarpus^. 

Only limited investigations of the alkaloidal 
constituents of the genus Asphodelus have been 
made, Klein and Pollauf‘'» recorded evidence 
for the presence of colchicine in A. albus, but 
this was refuted by Santavy<^. Initial screening 
of the seeds of A. microcarpus and A. fistulosus 
revealed the presence of alkaloids in both 
species'-*. 

The study of the lipids, anthraquinones as 
well as of certain active constituents of the 
tubers of A. microcarpus, growing in Egypt, 


had been recently carried out by the authors 4 ‘ 7 - 9 . 
This paper deals with the study of the alkaloids 
of the tubers. 

Experimental and Results .—One kg of the 
defatted powdered tubers was extracted with 
ethanol 90% in percolator. The dark brown 
solvent-free extract was taken with H 0 SO 4 5% 
and filtered. The precipitate (anthraquinones)" 
was filtered off and the filtrate was shaken 
with successive portions of benzene, chloroform, 
then with ether and the washings were rejected. 
The acidulated solution was rendered alkaline 
with ammonia and then shaken with benzene 
(A), followed by ether (B) then chloroform (C). 
The crude yellowish-brown solvent-free 
residues amounted to 0-05, 0*24 and 0*06 gm 
respectively ; all had the same qualitative 
picture (TLC) and therefore they were 
combined. 

The alkaline mother liquor was rendered 
acidic with dil. HCl to pH 2 , warmed on a 
water-bath for 15 minutes, filtered and then 
treated with 2 % aqueous solution of ammonium 
reineckate. The solution was kept at 0° C over¬ 
night, then filtered. The precipitate, on the 
funnel, was dissolved in acetone and CaO was 
added. The acetone-free residue was dissolved 
in methanol (500 ml) and then passed through 
exchange resin (IR 400) and the eluate was 
evaporated in vacuo at 5O'" C (D, 1*1 gm). 

Both paper and thin-layer chromatography, 
using different solvents, revealed the presence 
of 3 constituents in fractions A-C and 2 in 
fraction D (Table I). The alkaloidal spots 
were detected by UV, as well as by spraying 
with modified Dragendorff’s^o and iodoplatinic 
acid^^ reagents. 


Table I 

The Rf and colour of the components detected in the Alkaloidal Fractions 


Paper chromatography Thin'la 3 "er chromatography* Detection 


Component 

No. 

A 

B 

C 

D 

E 

F 

G 

H 

u,v. 

Drac' 

endorff 

lodo- 

platinic 

acid 

I 

0-37 

0-13 

O-IC 

0*33 

0-01 

0-01 

0-12 

0-01 

B 

Orange 

4 . ve 

II 

0-67 

0-61 

0-62 


0-23 

0-21 

0-49 

0-26 

li 

— ve 

III 

0-90 

0-83 

0*90 

0-90 

0-90 

0-90 

0-90 

n .90 

G 


— ve 

IV 

. , 

.. 

0*42 

0-40 

0-02 

0-01 

O-Ol 

0-12 

« • 

4* ve 

+ ve 

V 

, , 

. , 

0*46 

0-48 

0-14 

0-10 

0-36 

0-12 


-h ve 

4 - ve 

Choline 

(Authentic) 

•• 

•• 

0*42 

0-40 

0-02 

0*01 

O-Ol 

0-12 

-- 

4 * ve 

4 * ve 

Stachydrinc 

(Authentic) 


• * 

0-45 

0-48 

0-14 

0-10 

0-36 

0-12 

• • 

4- ve 

+ V- 


* Absorbent : Silica gel G ; G = Green, B = Blue. 

Solvents : A—BuOH : ACOH : HgO (4 : 1 : 6), B—BuOH : ACOH :HaO (50 : 1 : 49), C BuOH : 
ACOH : HaO (49 : 1 : 60), D~BuOH ; ACOH : HaO (50 : 10 • 50). E—Methanol, F-^Benzene : 
Methanol (30 : 70). G—Methanol-Water (60 : 40), H—-BaOH-ACOH*Water (i-l S). 
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Trials to obtain, either of the three former 
constituents, after fractionation by preparative 
TLC, in a crystalline form were unsuccessful. 
The pharmacological screening^ of them 
revealed interesting and promising results; two 
are spasmolytic and one is spasmogenic. 

Colchicine, colchceine, colchamine, demecol-< 
cine, jervine, cornigerine and rubjervine were 
proved to be absent by PC and TLC and by the 
failure of the alkaloidal extract to give any 
colour specific for colchicine^^us^ 

Fractionation of the Water-Soluble Alkaloidal 
Fraction (D) .—^Fraction D was fractionated 
into the two alkaloids by preparative TLC 
(using silica gel G) and applying the solvent 
system methanol-water (60:40). 

Stachydrine. — The alkaloid possessing the 
higher crystallised from absolute ethanol 
was identified as stachydrine (m.p., m.m.p., 
234-235° C). The hydrochloride melted at 
219-220° C (undepressed) (Found: C, 46-3; 
H, 7*8; N, 7*5 . C 7 H 13 O 2 N. HCl, m.p., 222 ° Ci^ 
required : C, 46-8; H,‘^7*8; N, 7-8%). The 
picrate melted at 195-197° C (Lit.i^ 199 - 200 ° C). 

Choline. —The picrate melted at 245-247° C 
(Found : C, 39*46 ; H, 4*63; N, 16*49, 

N^Og, m.p. 245° CIS required: C, 39*76; H, 
4-86; N, 16-87%). The chloroaurate melted at 
250-252° C (undepressed). 

The presence of stachydrine in Asphodelus 
microcarpus, a plant belonging to the family 
Liliaceae, seems to be the first record of this 
alkaloid in the family. 

Pharmaceutical Sciences F. M. Hammotida. 

Laboratory, ^ A. M. Rizk. 

National Research j M. M, Abdel-Gawad. 

Centre, i 

Dokki, Cairo, Egypt, 

July'31, 1971. 
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A PRELIMINARY NOTE ON FOSSIL 
POLYCHAETA FROM THE 
CRETACEOUS ROCKS OF SOUTH INDIA 

Fossil record of polychaetes reaches back into 
the Cambrian period and as in other regions, 
they are known to occur in Indian sub¬ 
continent also in various rock formations. Our 
geological literature, however, rarely gives more 
than a mere mention of them as annelids or 
worms- or serpuUds. Hardly a dozen species 
have been so far described in any detailed 
manneri'S, seven of them being from the 
Cretaceous rocks of South India described by 
Stoliczka^’^ nearly a hundred years ago. 

Recent collections of fossils made by us from 
the Cretaceous rocks of South India have 
revealed a rich and varied polychaetan fauna, 
mostly coming from the Uttattur and Ariyalur 
Groups. Our study has revealed among them 
several new species, as also some genera, e.p., 
Spirorbula, Rotularia, Glomerula, Serpentula 
and Terebellolites, which were not known to 
occur in these South Indian strata. The species 
which we have so far been able to identify in 
our collection include : Serpula fiUformis Sow., 
S. ootatoorensis Stol., S. hamata Forbes, 
S. rugosa sp. nov., S. mallurensis sp. nov., 
Ditrupa hrevituha sp. nov., Glomerula gordialis 
(Schloth.), Serpentula ampullacea (Sow.), 
Rotularia rotuloidea sp. nov., R. callosa (Stol.), 
R. discoidea (Stol.), Spirorhula crispans sp. 
nov., S. sinuirugosa sp. nov., Burtinella concava. 
(Stol.) and Terebellolites sp. 

Tubilos^eum Stoliezka (now a synonym of 
Rotularia Defrance^) and Burtinella Mdrch 
are polychaetan and not gastropodous genera 
as considered by Stoliezka^. 

Morphological features of determinative value 
available for study in polychaetan fossil 
material being not many nor easy to study, 
this group of organisms has been generally 
neglected by palaeontologists as material not 
of much use for stratigraphical purposes or 
for age considerations. However, for these very 
reasons and accepting the limitations inherent 



Letters to the Editor 


633 


No. 23 1 

Dec. 5, 1971 J 

in the nature of the material available for 
handling, it is desirable that polychaetan fossils 
are critically studied and all available infor¬ 
mation about their morphological features 
placed on record so that in course of time it 
may be possible to sort out such of the morpho- 
lo'gical details as we may be able to employ 
more gainfully than has hitherto been possible 
lO do. 

Detailed report on these fossils will appear 
elsewhere. 

M.A.C.S. Research G. W. Chiplonkar. 

Institute, P. M. Tapaswi. 

Poona-4, August 17, 1971. 
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DISCOVERY OF VERTEBRATE 

FOSSILS FROM THE KARGIL BASIN, 
LADAKH (JAMMU AND KASHMIR) 

The note records the occurrence of vertebrate 
fossils from the Kargil basin about 120 km 
north-east of Srinagar (Kashmir). The other 
known occurrence of vertebrate fossils from the 
Transhimalayan zone is from the Hundes region 
o': I’ibet^- about 385 km from the Kargil basin. 
The fossils under study were collected during 
'ihc course of an expedition to Ladakh orga¬ 
nised by the Centre of Advanced Study in 
Geology, Pan jab University, Chandigarh, >in 
August, 1970. 

The vertebrate fossils described here come 
from a 60 cm thick bed of red shale occurring 
in the lower part of the Ladakh Molasse Group 
(Mio-Pliocene)- about 125 m south of Baroo 
Colony in a section exposed along the Kargil- 
Shanko road. The collection consists of a 
tooth and broken fragments of a limb bone. 
As the tooth and the limb bone occur together 
in the sume bed, it is tentatively inferred 
that these belong to the same animal. Beds 
above and below the bed containing vertebrate 
fossils are rich in plant fossils. 

Description of Fossils 

Molar (Fig. 1).— Upper molar, preservation 
excellent, squarish in shape, median valley deep, 
cusps in the form of ridges. Metastyle, 


parastyle and mesostyle not well developed. 
Cingulum prominent at the anterior and pos¬ 
terior ends. 'The length and breadth are 23 
and 25 mm respectively. The tooth is com¬ 
parable with that of Hyoboops of the Miocene 
of East Africa. 



Fig. i. Crown view of the tooth. 


Femur (Fig. 2).—^Fragments of the limb bone 
belong to femur. The bone is broken at the 
distal and proximal ends and therefore no 
details are observable. The median shaft of 
the femur is, however, prominent. Breadth and 
thickness at the proximal end are 37 and 22 mm 
respectively, while at the distal extremity 
they measure 28 and 22 mm respectively. The 
length could not be measured precisely as some 
parts of the bone are missing. Copper mineral¬ 
isation is characteristic and forms the inner 
layer of the fossil. 



Fig. 2. Anterior view of the femur. 


The occurrence of these vertebrate fossil's 
indicates that the lower- part of the Ladakh 
Molasse Group may probably be of Miocene 
age. 

The authors are thankful to Prof. I. C. Pande, 
Director, Centre of Advanced Study in Geology, 
Panjab University, for organising the expedi¬ 
tion, providing facilities, and constant encou¬ 
ragement. Thanks are also due to Dr. R. J. G. 
Savage of the University of Bristol, Shri S. P. 
Jain and Shri A. C. Nanda for their help. 
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In Calidris' it measures about 4 mm in length, 
and is situated about 5 cm posterior to duode¬ 
num and 6-5 cm anterior to the caeca. The 
diverticulum tapers to a narrow end and is 
always projected forward. 


1. Strachey, R., Quart* Jour. Gt&h Soc,, London. 1851, 

7, 292. 

2. Tewari, A. P.. Proc* XXII Int. Geol. Cong*, Part 

XI, 1964, p. 37. 


HISTOMORPHOLOGY OF MECKEL^S 

DIVERTICULUM IN TWO SPECIES OF 
BIRDS 

Mitchell (1901) and earlier workers have 
described the retention of a portion of the 
embryonic yolk sac as a diverticulum of the 
intestine in many adult birds. Mitchell termed 
this Meckel’s diverticulum because of its homo¬ 
logous structure in man. According to his 
observations, where there is a diverticulum it 
is usually “a functionless rudiment of an 
embryonic structure”. A lumen may or may 
not be present, and, when present, it contains 
“a few fragments of materials resembling 
yolk”. Mitchell’s microscopical observations', 
of Meckel’s diverticulum in some birds led him 
to see the resemblance between the mucosa of 
Meckel’s diverticulum and the mucosa of paired 
caeca. Further work on this interesting organ 
is completely wanting (Famer, 1960). In order 
to understand the nature of this diverticulum, 
its occurrence and histomorphology were 
studied in two species of birds, Tringa glareola, 
Linnaeus and Calidris temminckii, (Leisler). 

Specimens of Tringa and Calidris were 
caught on the banks of Adyar river estuary, 
Madras., and in the paddy fields of the nearby 
area, and were transported to the laboratory. 
The birds were killed and the body cavity was 
opened to examine the whole alimentary canal 
as to the occurrence of Meckel’s diverticulum. 
The Meckel’s diverticulum was separated from 
the alimentary canal along with a small portion 
of the intestine and fixed in Bouin’s fluid 
overnight. Following paraffin embedding 6 
thick sections were cut and stained with 
Heidenhain’s hematoxylin and eosin (HE) to 
observe the histological structure, and with 
aldehyde fuchsin (AF) (Gabe, 1959) to observe 
the secretory materials. 

In T. glareola and C. temminckii Meckel’s 
diverticulum is conspicuous. In Tringa this 
diverticulum measures about 8 mm in length 
and is located about 10 cm posterior to the 
duodenum and 8 cm anterior to the paired caeca. 


Histological preparations of the diverticulum 
(Figs. 1-6) show the existence of a narrow 
lumen that opens into the intestine. The lumen 
often contains materials resembling those 
present in the adjoining small intestine. The 
wall of the diverticulum is very thick. Inter¬ 
nally it has a single layer of mucosal epithelium 
with columnar cells. This mucosa is thrown, 
into small and Irregular folds. A few tubular 
glands 'are present below the mucosal layer, 
and they open into the lumen by straight ducts. 
These glands appear similar to the intestinal 
glands, in structure. The space between these 
glands is filled with numerous lymphocytes 
packed loosely and in the form of nodules. The 
lymphatic nodules are lymphocytes! within 
spherical connective tissue capsules. Ex¬ 
ternally, the diverticulum is surrounded by a 
thick layer of circular muscle. The muscle layer 
is also often infested with lymphatic nodules. 
Blood vessels are also found embedded in the 
muscle layer. An interesting feature in 
Meckel’s diverticulum of these species is the 
occurrence of a large number of mitotic phases 
in the glandular cells and lymphocytes. 
Besides, when stained with aldehyde fuchsin, 
many cells in the mucosal epithelium, glandular 
cells and some cells along the duct of these 
glands exhibit the presence of strongly baso¬ 
philic secretory products wihich appear to be 
very similar to those of the mucus secreting 
globlet cells of the intestine. 

The observations on Meckel’s diverticulum 
of Tringa and Calidris clearly indicate that this 
structure is not'just a vestige in the adult, but 
it has some secretory, and, perhaps, digestive 
function. The presence of mitotic stages among 
the gland cells, secretory products, in the gland 
cells and materials within the lumen of the 
diverticulum resembling those in the intestine 
support the active nature of this structure. 
Occurrence of profuse lymphocytes and lym¬ 
phatic nodules with mitotic stages also suggests 
a possible role of MeckeFs diverticulum in 
lymphocyte production. Presence of glands 
and lymphatic nodules were also recorded by 
Mitchell (1901) in a few birds. Mitchell 
attempted to draw an inverse correlation 
between the size of Meckel’s diverticulum and 
the size of the paired caeca. It is noteworthy 
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that while Meckel’s diverticulum is prominent verticulum and the caeca. A detailed study of 
in both Tringa and Calidris the paired caeca caeca of these birds will be reported elsewhere, 
differ in size in the two species; in Tringa the The authors are grateful to the authorities 
caecum measures about 5 mm in length and in of Pachaiyappa’s College, Madras, for facilities. 



FlOb. 1“6. Photomicrographs of transverse sections through Meckel’s diveriiculum in Calians and 
Tringa Fig. 1. Calid^'is, Section showing the communication between the gut and the diverticulum. 
Stain HE Fig. 2. Caltdris, Section through the distal end of Meckel’s diverticulum showing lymphatic 
nodule* in the muscle layer. Stain, HE. Fig. 3. Calidru. Tabular glands with mitotic stages and 
lymphocytes in the wall of Meckel’s diverticnlum. Stain, HE. Fig. 4. Section showing the 

lumen connection between Meckel’s diveiticulum and the gut. Stain, liE. Fig. 5. Tringa, Di^al end of 
the diverticulum showing tubular glands, lymphocytes and lymphatic nodules in the mucosa. The lumen 
contains materials resembling gut contents. Stain, HE. Fig. 6, Mucosal ^ folds^ and tubular glands in 
Meckel’s diverticulum with aldehyde iuchsin positive secretory materials. Stain, AF. 

Arrowheads, Mitotic stages; BV, Blood vessels; D, Duct; G, Gut; LC, Lymphocytes; 
LN,^ Lymphatic nodules ; MD, Meckel’s diverticulum ; MF, Mucosal fold ; ML, Muscle layer; S, Secre¬ 
tory materials; TG, Tubular gland. 

Oalidris it measures about 15 mm. As observed Tiiie assistance of the Zoological Survey of India 
by Mitchell the present study shows a general in the identification of specimens is acknow- 
structural resemblance between Meckel’s di- ledged with thanks. 
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EFFECTS OF STARVATION ON TISSUE 
RESPIRATION OF SOME THERMO- 
CONFORMERS 

There is a good correlation between mitochon¬ 
drial content and oxygen uptake of tissues 
excised from different organs^. At structural 
level, starvation has been shown to cause swel¬ 
ling, rounding and loss of certain parts of the 
mitochondria in fishes and rats^. Decreasing 
trends in the oxygen uptake of different tissues 
excised from the fasting rats have been demon¬ 
strated as; function of starvation st'ress3. Studies 
on the oxygen consumption of thermo-confor- 
mers as function of starvation have so far been 
made only at the organismic leveP'^. This note 
reports on the changes in the tissue respiration 
levels of some important organs of the starving 
fish Ophiocephalus striatus and frog Rana 
hexadaatyla. 

Individuals of O. striatus (about 4 g) and 
R. hexadactyla (about 14 g) were fed in the 
laboratory for a few days and subsequently 
starved (at 23‘*±1“C). From the stock, one 
starving fish was killed every alternate day; 
liver and muscle were excised from it and im- 
meldiately transferred into cold physiological 
saline (0*9% NaCl). Almost every day a frog 
was pithed and its brain, liver and leg muscle 
tissues were removed and transferred into 
frog’s ringer^. Oxygen uptake of the tissues 
was measured following the standard mano- 
metric procedure described by Umbreit et al,8. 

Liver of the fish consumed 40;4/tl/g/!h on 
the zero day of starvation (Fig. 1) ; its oxygen 
uptake decreased to 270 and 190 A^l/g/h^ on the 
3rd and 10th day of starvation, respectively. 
Decrease in the oxygen consumption of liver 
was remarkably more during the initial period 
than during the subsequent period of starvation. 
Muscle too exhibited a 'similar trend in its 
oxygen uptake; its oxygen consumption was 
45 and 15 fLi/g/ti on the zero day and the 36th 
day of starvation. 

Oxygen uptake of brain of a well-fed frog 
was 401 Al/g/h (Fig. 1) ; it gradually decreased 
to 350 ^1/g/h for that of the frog starved for 
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40 days and then, remarkably to 213/^1/g/h for 
that of the frog starved for 60 days. Oxygen 
consumption of liver of the frog decreased 
rapidly during the first 4 days of starvation/ 
(from 301 to 185 Atl/g/h) ; subsequently, it 
gjradually decreased to 95 and 70 fd/g/h for 
that of the frogs starved for 40 and 60 days, 
respectively. Thigh muscle of the frog dis¬ 
played more or less similar decreases in its 
oxygen consumption it was 211 and 47 fil/g/h 
for that. of the frogs starved for zero and 60 
days. 



PERIOD OF STARVATION (DAY) 


FIG. 1. Oxygen consumption of brain, liver and muscle 
of the fish Ophiocephalus striatus above and the frog Rana 
hexadactyla (below) as function of period of starvation. 

In both the species, liver and muscle dis¬ 
played a rapid decrease in the oxygen con¬ 
sumption during the initial period of starvation ; 
this was followed by a gradual decrease during 
the subsequent days of starvation. Oxygen 
uptake of liver of well-fed fish and frog was 
more than 300^1/g/h, wihile that of muscle 
of the frog and fish was 211 and 45 /il/g/h, 
respectively ; the oxygen uptake of the muscles 
are relatively low, as) a considerable part of 
energy requirements of muscle is met by 
anaerobic decomposition of glucose^. Decreas¬ 
ing trends of the oxygen uptake of these 2 
jre^rve organs (liver and muscle) resemble 
those obtained for the starving lung fish^ and 
the frog6. Smiths found that rate of oxygen 
consumption of the straving lung fish decreased 
logarithmically with starvation upto 300 daysw 
Hilis observed that the starving frog reduced 
its oxygen uptake to 60% of the initial level 
within a week and after this initial rapid re- 
dtiction, it (did mot appreciably decrease its 
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oxygen consumption. It is evident from the 
present studies that the oxygen consumption 
oC the starving frog’s brain is maintained at 
about 90% and 85% of the initial level until the 
■20th and the 40th day of starvation, respec¬ 
tively and subsequently, rapidly decreased to 
about 55% of its initial level on the 60th day 
:of starvation. 

Reduction in the oxygen uptake of tissues of 
starving animals is brought about through the 
decrease in mitochondrial content, and the con- 
. sequent inhibition of oxidation owing to the 
deficiency of one or more enzymes in the Kreb 
cycle. This reduction is set in different organs 
after different periods of starvation' stress. 
For instance, inhibition of oxidation occurs in 
the liver of the starving frog (before the 15th 
day of starvation) earlier than that of brain 
(between the 40th and the 60tih day of starva¬ 
tion). Pandian and Ramachandra Rao^^, who 
'have investigated the effects of extracts of brain 
of well-fed or starved frog on the tissue 
respiration, have shown that the extract of 
brain of the 50-day starved frog depressed the 
oxygen uptake of tissues (liver and brain) 
excised from the well-fed frog, while that of 
the well-fed frog enhanced it in these tissues- 
of the 50-day starved frog. 

We are grateful to Prof. K. Pampapathi Rao, 
F.A.Sc., Bangalore University, for helpful 
suggestions and for facilities. A Junior 
Research Fellowship, awarded to one of us 
(RRR) by the CSIR, New Delhi, is gratefully 
acknowledged. 

Zoology Department, R. Ramachandra Rao.'^' 
Bangalore University, T. J. Pandian. 
Bangalore-1, India, August 5, 1971. 
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NOTE ON A CASE OF DBAOTH 

JEL.LY FISH STING IN OtJI^F 
OF MANNAR 

The danger of jelly fish stings has been, reported 
by Phisalix (1922), Pawlowsky (1927), Hender¬ 
son (1945), Halstead (1957, 1959) and Barnes 
(1963). The venomous nature of bhe jelly 
fiohes like Chiropsalmus sp. (sea-wasp).> Cyanea 
sp. (sea-blubber), Dactylometra sp. (sea- 
nettle), and the siphonophores like F^liysalia sp. 
(Portuguese man-o-war) has been described by 
Light (1914), McNeil and Pope (1943), Pope 
(1953), Chu and Cutress (1954), Southcott 
(1959) and Halstead (1965, 1969). 

Apparently death due to jelly fisPi sting has 
not been reported so far from India. On 
8-7-1971, one fisherman from Keelakiarai (Gulf 
of Mannar) was found missing during the 
operation of a shore seine in Appa thictni, an 
island seven miles off Keelaka-rai. WHen ibis 
body was recovered from the sea next day, 
Uiere were blisters and inflammatory rashes on 
face, neck, right side of the chest and. stomach. 
Some of the blisters had burst open., exposing 
the wounds. These evidences seem to indicate 
death due the sting of jelly Ashes lilco Ofiiro-’ 
psalmm sp., yvhich is known to occur in Gulf 
of Mannar and is known in Tamil as Naalu 
moolai chori (Naalu = four, modlai — corner, 
chori = jelly fish). Its sting is known to cause 
similar symptoms as above (Halstead, 1965). 

Such a conclusion is also borne out by an 
earlier instance. In April 1971 a fisherman 
of the same village was ^also stung on the 
abdomen and waist. He could not be saved 
even though he was removed to a boat in an 
unconscious state immediately after the sting. 
He died before reaching the shore. It is also 
reported that the tentacles removed from his 
body, falling accidentally on others, caused 
severe pain and inflammatory rashes lasting 
three days. There appear to have been three 
deaths during this, year due to the sting of the 
jelly fish in Keelakarai. 

Acrording to Halstead (1959) the symptoms 
of jelly fish sting are shooting pain, reddening 
of the skin followed by severe inflammatory 
rashes, blistering, swelling and minute skin 
haemorrhages. In severe cases in addition to 
shock there may be muscular cramps, abdominal 
rigidity, vomiting, sensation of constriction of 
throat, respiratory difficulties and convulsion 
resulting in death. Death may take place 
within 30 seconds to 3 hours, but the usual time 
is less than 15 minutes (Halstead, 1969) due to 
allergic shocl^ and respiratory failure. 
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Applying alcohol over the areas of the sting 
or the removal of the adhering tentacles with 
sand, sea-weed of wet cloth is essential for 
preventing further release of nematocysts. 
Though morphine, intravenous calcium gluco¬ 
nate, oral histamines and dilute ammonium 
hydroxide or olive oil are used as medicament, 
there is no specific antidote for jelly fish sting 
(Halstead, 1959). 

I am thankful to Dr. R. V. Nair, Deputy 
Director and Shri, C. Mukundan, Assistant 
Fishery Scientist, Regional Centre of Central 
Marine Fisheries Research Institute, Mandapam 
Camp, for critically reading the manuscript and 
offering their. suggestions. 

Regional Centre, R. S. Lal Mohan. 

Central Marine Fisheries 

Research Institute, 

Mandapam Camp, August 2, 1971. 
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OIL-BODIES IN SOUTH INDIAN 
LIVERWORTS 

The hills of South India, particularly Nilgiri 
and Palni hills, show a highly luxuriant liver¬ 
wort flora. Numerous leafy plants belonging 
to Jungermanniales are represented in these 
areas and stancF in need of systematic investiga¬ 
tion. An important aspect of oil-body types 
of these plants have never been investigated. 
Since the oil-body types have considerable 
significance in circumscription of the various 
taxa of leafy liverworts, efforts are being made 
to elucidate their structure as far as possible in. 
genera and species of liverworts growing all 
over the country. 
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Only recently oil-body types of Indian 
liverworts received some attention^ The present 
paper gives the first account of oil-bodies in 
species of liverworts from Palni hills, South 
India. The specimens were collected by 
Mr. K. P. Singh from Kodaikanal during 
December-January, 1970-71. 

1. Frullania evoluta Mitt. (Fig. 1).—The 
oil-bodies are 3-7 in each cell of the leaf. They 
are elliptical, sometimes oval or spherical, 3*05- 
5*08/^ long and 3-0-4*1 ^ broad, smooth in 
outline, containing somewhat prominent 
granules. 

2. Frullania sp. (Fig. 2).—The oil-bodies 
are 4-8 in each cell of the leaf. They are 
globose or sub-globose, 1-01-4*07 At in diameter, 
sometimes slightly elongated, 2 * 03-3 • 05 At long 
and 1*01-3*03 iu. broad, regular in outline, 
faintly granular. 

3. Frullania neurota Taylor (Fig. 3):—The 
oil-bodies are 2-4 in each leaf cell. They are 
usually spherical or sub-globose, 3*05-5*08 At in 
diameter, rarely elliptical, 4-07-6*1 At long and 
3*05-5-0 At broad, smooth in outline, containing 
somewhat' prominent granule^. 

4. Frullania tamarisci (L.) Dum. (Fig. 4).— 
The oil-bodies are 2-5 in each cell of the leaf. 
They are usually spherical, 1-01-2-03 At in 
diameter, rarely oval or slightly elongated, 2*0- 

3- 05 At long and 1-15-2-1 At broad, regular in 
outline, faintly granular. 

5. Frullania squarrosa Nees (Fig. 5).—The 
oil-bodies are usually 1-6 per leaf cell. They 
are usually elliptical or spindle-shaped, 5-08- 
7*01/t long and 3-0-4*07/.t broad, rarely 
spherical, 2 *1-5 *18 At in diameter, smooth in 
outline with prominent granules. 

6. Frullania wallichiana Mitt. (Fig. 6).—The 
oil-bodies vary from 2 to 4 in each leaf cell. They 
are usually elliptical or slightly elongated,, 4*07- 
6*1 M long and 2*03-5*08 At broad, rarely 
spherical 3*08-4*07 At in diameter, smooth in 
outline with somewhat prominent granules. 

7. Frullania gracillima St. (Fig. 7).—The 
oil-bodies vary from 2 to 3 (4) per leaf cell. 
They'are usually spherical or globose, 3*05- 
4*07 At jin diameter, rarely elliptical, 4*01-5*08 At 
long and 2-03-3*05 (“5-08) ^ broad, smooth in 
outline, containing granules. 

8. Porella acutifolia L. et L. (Fig. 8).—The 
oil-bodies are numeroiis.V(7-19) per cell, in the 
middle," gt the margin ^and" at the base of the 
leaf. They are mostly globose or sub-globose, 
2*1-5-25/1 in diameter, rarely elliptical, 3*1- 

4- Oblong and 2*03-3*0 broad, smooth in out¬ 
line, cpntaining/. minute ..ghapul^s, 
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9. LeiLColejeunea xantho.carpa (L, ct L.) 

Evans (Fig. 9).—^Th-e oil-bodies arc one in 
each cell, in the middle, at the margin and at 
the base of the They are nsually elliptical 

or spindle-ghdpe-d, elongated, about 8'1—10 *15 /a 
long and 4,*S)-4;8/^ broad, irregular in outline, 
prominently:: granular. 

10. Bczzania tridens Nees (Fig. 10).—^The 
oil-bodies vary from 2 to 7 in each cell of the 
leaf. They are usually elliptical, 4-0-10 *17 
long and 3 - 0 - 4*17 m broad, rarely spherical, 
2*0-4*07/^ in diameter, smooth in outline with 
somewhat prominent granules. 

11. Spruceanthus semirepandus (Nees) Verd. 
(Fig. 11).—The oil-bodies are numerous in each 
cell, in the middle, at the margin and at the 
base of the leaf. They are usually..spherical or 
globose, 1 * 4 - 3 ' 08 m in diameter, rarely elliptical, 
3*8-4-07/4 long and 1*8-2*03 pt broad with 
regular outline and faintly granular. 

12. Lophocolea sp. cf. heterophylla (Schrad.) 
Dum. (Fig. 12).—The oil-bodies are usually 
2-6 in each leaf cell. They' are spherical, rarely 
elliptical, 2*1-5*08/4 in diameter, smooth in 
outline and faintly granular. 

Department of Botany, Ram Udar. 

University of Lucknow, Virendra Nath. 

Lucknow, July 15, 1971. 


1. Udar, R., Srivastava, S. C. and Kumar, D., “Oil- 
bodies in Indian liverworts,” Ci/rr. 1970, 

39, 458. 


STUDIES ON SANDAL SPIKE 

Part IX.* Cation Exchange Capacity of 
Sandal CSantalum album Linn.) in Health and 
Disease 

Sandal (Santalum album L.) is a root hemi- 
parasite which derives its sustenance partly 
from the host plant^’S and partly from the soil*^. 
However, during the early growth of the plant, 
upto about an year, it can live by itself, 
thereby suggesting that its root system is fully 
capable of taking up the required mineral 
nutrients directly from the soil at that stage. 
It is also known that with the onset of the 
spike disease (mycoplasmal in nature^-^) the 
haustorial connections cease and the tree 
gradually dies; this suggests that the direct 
nutrient intake is very much restricted, if at 
all it exists. Hence the cation exchange capa¬ 
city (C.E.C.) of the roots of one-year old sandal 
plants (healthy) and well-grown ones (healthy 
spiked) has been studied. The C.E.C. of 


some of the important host plants has also been 
studied, since it may throw some light on the 
host-parasite relationship. 

The various well-grown plants^ used for 
collecting root samples, were selected from the 
field, while- the one-year old plants were grown 
in pots using - the same soil as was occurring 
around the • grown-up plants in the field. 
Separate samples were taken from ten plants 
in each category. Following the procedure of 
Crooked, the C.E.C. was determined by replac¬ 
ing the exchangeable cations in the root powder 
by hydrogen ions by treatment with excess of 
dilute hydrochloric acid, subsequently exchang¬ 
ing these hydrogen ions by potassium ions by 
treatment with excess of normal potassium 
chloride solution, and estimating the hydrogen 
ions thus liberated with standard dilute potas¬ 
sium hydroxide using either glass electrode or 
phenol red to indicate the endpoint. The 
results are presented in Table I. 


Table I 

C.E.C.t of sandal and some of its hosts 




‘ One-year old 

Well-grown 

1. 

Sandal 

22*0-24*0 (without 
host) 

26*0-27*6 (with 
Gliricidia maculata 
as host) 

18-5-20-0 (with 
Casuarina equiseti- 
folia as host) 

10-5-12-0 
(both healthy 
and diseased) 

2. 

Casuarina 

eqiiisetifoHa 

37-5-39-0 

17-6-20-0 

3. 

Lantana 

camara 

24-0-26-0 

22-0-23-6 

4. 

Gliricidia 

maculata 

.14-0-16’0 

26-0-27-5 

6 . 

Pongamia 

glabra 

14-0-16-0 

18-0-20-5 

6. 

Cassia siamia 

12-0-13*5 

10-6-13-0 


t Milliequivalents per 100 g of dry root (average of 
6 determinations). 


From the above results it is seen that the 
C.E.C. of one-year old sandal plants is of a 
high order comparable to other plants<^, and it 
partly explains its ability to live without a 
host in the early stages. The C.E.C., however, 
gets reduced and stabilised as the plant grows, 
suggesting that even at the grown-up stage, 
sandal is capable of drawing its mineral 
requirements to some extent directly from the 
soil. Further, the C.E.C. is in no way affected 
by the onset of the spike disease, while the 
mineral content in the diseased plant gets 
reduced"’It, therefore, appears that seve¬ 
rance of haustorial connections, the second 
•channer for-, ^thg mineral intake, in the spiked 
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sandal is mainly responsible for the decrease 
in the total mineral content in it. 

Another noteworthy point is that the C.E.C. 
of Cassia siamea, which is known to be a good 
host for sandal, is almost equal to that of 
sandal. It is, therefore, to be seen whether 
the proximity of the C.E.C. of a plant to that 
of sandal is one of the criteria to serve as a 
good host. 

Forest Research K. Parthasarathi. 

Laboratory, • S. K. Gupta. 

Bangalore-S, P. S. Rao. 

^ugrust 12, 1971. 


* Part VIII has appeared in the Procetdinf‘‘of the 
Academy of Scien:e^ \91tl^ 72 B, 277. 

1. Varadaraja Iyengar, A. V., Iftdian Forester ^ 1966, 91, 
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2. Kamaiah, P. K., Parthasarathi, K. and Rao, P. S., 
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OCCURRENCE OF THE ALLIGATOR 
WEED IN SOUTH INDIA* 

The alligator weed Alternanthera philoxeroides 
(Mart.) Griseb, a native of South America, was 
Jdrst reported in India from Bihar and West 
JBengal (M’aheshwari, 1965). This emergent 
ac^uatic weed which thrives in waters up to 
a depth of 2-5 m has been gradually spreading 
in north-east India in recent years and is now 
found also in parts of Assam. Early in July, 
1970 the weed was collected in the lake at the 
Bag*!!; Gardens, Bangalore. It is still 
limited to isolated small patches along the 
northern shore of this lake, which is heavily 
infested by Eichhornia crassipes as the dominant 
weed, A few erect shoots of A. philoxeroides 
and Ltudwigia adscendens were seen amidst 
dense stands of Eichhornia. There has appa¬ 
rently been no previous published record of the 
alligator weed from South India. The weed is 
likely to invade other areas in peninsular India" 
ass 'well as North India if timely measures are 
not taken up to control it in the limited areas 
of its present distribution. Although the weed 
produces flowers, seed-setting is rare and the 


weed propagates almost entirely by vigorous 
vegetative growth and regeneration of detached 
and dispersed clumps. The weed is very 
aggressive and like the water hyacinth it may 
become a menace to cultivation and inland 
water transportation. No satisfactory herbicidal 
controls against the alligator weed are known 
(Sculthorpe, 1967). 

Elsewhere in the south-east Asia A, phU 
loxeroides has been recorded only from Burma 
and Indonesia (throughout western Java), 
having been first found near Djakarta as far 
back as in 1875. Most probably it has spread 
to India from Burma, 

In the U.S.A. the alligator weed grows in 
dense mats over thousands of acres, clogging 
recreational and flood-control waterways, dis¬ 
turbing wild life habitats and threatening rice 
cultivation. It is also believed to provide 
favourable breeding sites' for mosquitoes. A 
leaf-feeding beetle, Agasicles sp., which is 
highly specific to A. philoxeroides j has been 
introduced there from South America and it is 
reported to be exerting satisfactory control of 
the weed in some of the infested areas where 
rdeases have been made. This biocontrol agent 
is worth introducing for trials in India. Three 
species of native insects, Cassida sp. nr. enervis 
Boh., Psara hasalis Wkr. and P. stiultalis Wkr., 
are known to attack the alligator weed in India 
but these have little control value. 

The authors are indebted to Prof. Cecil J. 
Saldanha, S.J., St. Joseph’s College, Bangalore, 
for confirming the specific identification of the 
weed. 

Commonwealth Institute T. Sankaran. 

of Biological Control, E. Narayanan. 

Indian Station, Bangalore-6, 

August 14, 1971. 


* This research is hnanced in part by a graiit made by 
the United States Department of Agriculture under PL-480. 

1. Maheshwari, J. K., “Alligator weed in Indian lakes,’ 

Nature, Lond,^ 1965, 206, 1270. 

2. Sculthorpe, C. D., The Biology of Aquatic Vascular 

Plante, Edward Arnold Ltd'., London, 1967, 

p. 610. 


A NOTE ON THE. EFFECT OF SIMAZINE 
ON THE FODDER PRODUCTION OF 
M.P. CHARI (^SORGHVM BICOLOR) 

SiMAZiNE is widely used as a herbicide. 
However, when it is used in smaller doses, it 
enhances the crop growth and crude protein 
yield (Ries, 1968). A trial was laid out at 
Indian Grassland and Fodder Research Institute, 
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Jhansi, to find out the extent of such benefit on 
fodder sorghum M.F. Chari. Pre-emergence 
application of sima-zine was done to M.P. Chari 
at the rate of 0, 100, 200, 200', 400 and 500 g 
ai./ha over a basal application of 60 kg N and 
30 kg P 2 O 5 per hectare,The effect of simazine 
treatments was also compared with 30 kg N/ha 
soil application given as top dressing at boot 
stage and the same dose as foliar spray in two 
equal splits at boot stage and at 5 days interval. 
The crop was harvested for fodder at 50% 
heading (77 days growth). 

The results indicated that application of 100 g 
ai. simazine per hectare increased. .significantly 
the green fodder and dry matter yield by 
118q/ha (53*1%) and 31-8 q/ha (60*6%) 

respectively over the control yields (222 q/ha 
green fodder and 52-4 q/ha D.M.) without 
simazine. The effect of 100 and 200 g ai. 
simazine per hectare application was statistically 
at par. Further increases in the simazine level 
did not benefit the crop. Crude protein yield 
was also increased by 158 kg/ha (61*4%) due 
to 100 g a.i. simazine per hectare over control 
value of 257 kg/ha. 

Application of 100 g a.i. simazine per hectare 
was statistically superior to top dressing of 
30 kg N/ha (soil application) giving an 
increase of 47 q/ha (16*0%) of green fodder and 
11*5 q/ha (15*8%) dry matter over 293 q/ha 
green fodder and 72*7 q/ha of dry matter 
obtained with top dressed treatment. The effect 
of 100 g a.i. simazine per hectare was also statis¬ 
tically at par with -30 kg N/ha applied as foliar 
Spray. 

Thus, these results indicate the promise of 
lower doses of simazine to enhance the fodder 
production and also economise the use of nitro¬ 
genous fertilizers. 

Indian Grassland and N. D. Mann'ikar.- 

Fodder Research A. S. Gill. 

, Institute, C. T. AbichandAni. 

Jhansi, August, 14, 1971. 

1. Rics, S. K., ‘^Spray-on protein boosters,** Crops and 
Soils, 1968, 20 (8), 15. 


EFFECT OF FERTILIZER ON THE 
PROTEIN CONTENT OF RICE 

The effect of NI^ fertilizer at two different 
doses applied to rice plant grown at two different 
levels of altitude on the protein content and 
cooking quality was studied. 


f Current 
Science 

Five varieties of rice mentioned below were 
grown at two different doses of fertilizer 
N 40 P 20 K 20 and N 8 (>P 4 oK 4 o kg/ha. Kar3at-184, 
I^(psbhat-71 and Taichung Native-1 were grown 
both on upland and lowland at the Agricultural. 
Institute of Kosbad in wet season 1970-Tl., 
Jay a was tested under lowland conditioii.. only 
while Padma was tested under upland CQn.r ^ 
dition only. The protein content at the time', 
of harvest was determined by macro-Kjeldhal 
method and the cooking quality was estimated 
by iodine coloration^. 


Table I 


Variety 

Level 

Fertilizer 

treatment 

Protein 

percent¬ 

age 

Cooking 

quality 

Jaya 

Lowland 

Low dose^ 

7-127 

Poor 


High doset 7*501 

kariat-184 

Upland 

Low dote 

6-170 

Poor 


High dose 

6-667 



Lowland 

Low dose 

6*539 




High dose 

6*832 


Padma 

Upland 

Low dose 

6*479 

Poor 


High dose 

6*902 


Kosbhat-71 

Upland 

Low dose 

6*904 

Good 


High dose 

7*482 



Lowland 

Low dose 

7*049 




High dose 

7*492 


TsAchung 

Upland 

Low dose 

6*107 

Poor 



High dose 

6*678 



Lowland 

Low dose 

6*314 




High dose 

6*663 


•N4oP2oK2o kg/ha, 

t ^80^40^40 

kg/ha. 


It might 

be seen 

from Table 

I that 

as the 


dose of NPK fertilizer increased the protein 
content of all the varieties of rice grown, at two 
different levels increased. Jaya, Karjat-184, 
Padma and Taichung Native-1 had poor cook¬ 
ing quality. However, Kosbhat-71 had good 
cooking quality. 

Thanks are due to Dr. N. R. Bhat, Professor, 
Emeritus and J. S. Patil, Director, K;.osbad 
Agricultural Research Institute, for kindly 
supplying the samples of rice grown at Kosbad 
(Thana District, Maharashtra State). 

Department of Biochemistry, A. R. Chavan. 
Institute of Science, N. G. Magar. 

15, Madame Cama Road, 

Bombay-32, July 30, 1971. - ' 

1, Cbandraratna, M. F., Genetics and Breeding: of Rice^ 
Longmans, Green and Co,, Ltd., London, lS6i, 
p 297. 
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REVIEWS AND NOTICES OF BOOKS 


Annual Review o£ Astronomy and Astrophysics 
(Vol. 9). (Annual Reviews, Inc., 4139, El 
Camino Way, Palo Alto, California 94306, 

U.S.A.), 1971. Pp, vii H- 394. Price. U:S.A; 
$ 10.00 ; Elsewhere $ 10.50. 

As will be seen from the titles list given below 
this year’s volume of the Annual Review of 
Asrtronomy and Astrophysics should be of special 
interest to readers as it deals with many timely 
and important subjects. 

Several papers, review articles, and confer¬ 
ence proceedings dealing with planetary 
atmospheres have appeared in recent years. 
Progress in this field has been so rapid that a 
further survey of the present state of know¬ 
ledge of the atmospheres of our nearest plane¬ 
tary neighbours on either side of the Earth seems 
warranted, especially is this so as we are getting 
valuable data from the space probes Veneras 
and Mariners. In the article on this subject 
Ingersoll and Leovy compare the compositions, 
fhermal structures, and dynamics of the lower 
and upper atmospheres of Mars and Venus, 
and discuss some problems of their evolution 
in 1he light of recent findings. 

Another review article of current interest 
arid in which notable progress has been made 
in the last few years is the one on' “Filled- 
Aperture Antennas for Radio Astronomy” by 
J- W. Findlay. The name fllled-aperture de¬ 
scribes the simplest type of radio telescope, one 
in which the antenna gain and resolution are 
bofjh determined by the actual size and shape 
d£ the antenna aperture. In the unfilled-aperture 
instruments, such as interferometers, crosses, 
>r synthetic antennas, the resolution is deter¬ 
mined by the outer dimensions of the antenna 
irea, much of which is not in fact filled with 
'ecciving elements. One of the F-A antenna’s 
jlescribed in this article is the parabolic 
cylinder antenna at Ootaramund, India, designed 
ind. constructed by the radio astronomy group 
>f the Tata Institute of Fundamental Research, 
Bombay. It has a collecting area of 530 x 30m,. 
vith an effective aperture of 9000 

The contents of the volume are as follows : 
^i^teOTites and the Early Solar System by 
Gdlward Ar.ders; Dwa?:f Galaxies, by Paul 

V. Hodge ; Infrared Sources of Radiation, by 
;f^rry Neugebauer, Eric Becklin, and A. R. 
Hyland ; The Nearby Stars, by Peter van de 


Kamp ; Central Stars of Planetary Nebulae 
by E. E. Salpeter; The Atmospheres of Mars 
and Venus, by Andrew P. Ingersoll and Conway 
B. Leovy; Evolutionary Processes in Close 
Binary Systems, by B. Paczyniski; Ultraviolet 
Studies of the Solar Atmosphere, by Robert 

W. Noyes ; The Formation of Spectral Lines, 
by D. G. Hummer and G. Rybicki ; Filled- 
Aperture Antennas for Radio Astronomy, by 
J. W. Findlay ; Physical Conditions and 
Chemical Constitution ’ of Dark Clouds, by Carl 
Heiles; Convection in Stars: I. Basic 
Boussinesq Convection, by E. A. Spiegel; and 
Recent Developments in the Theory of Degene¬ 
rate Dwarfs, by Jeremiah P. Osthker. 

A. S. G 


Molecular-Genetic Mechanisms of Develop¬ 
ment. By Zhores A. Medvedev. (Translated 
from Russian, by Basil Haigh) (Plenum Pub¬ 
lishing Corporation, 114, Fifth Avenue, New 
York, N.Y. 10011), 1970. Pp. xiv -j- 418. Price 
$ 25.00. 

The original Russian text, published in 1968 
for the Academy of Medical Sciences of USSR, 
has been corrected by the author for this 
English translation. This book is a logical 
continuation of the author’s earlier book 
‘‘Protein Biosynthesis and Problems of Here¬ 
dity, Development, and Ageing” published in 
1966 (Oliver and Boyd Ltd., and Plenum Press). 
In this edition while questions of protein bio¬ 
synthesis are discussed briefly and generally, 
there is greater emphasis on the molecular- 
genetic and biochemical aspects of development 
and differentiation of living organisms. The 
eight chapters in the book take the reader in 
a systematic and logical way through the mecha¬ 
nisms of morphogenesis at every level of organi¬ 
zation from the virus to the highest multicellular 
organisms. Besides presenting factual material, 
they also indicate problems which still require 
explanation and further study. 

The text covers comprehensively among others 
the following topics : the biochemical medha- 
nisms of transfer of genetic information; 
reproduction and morphogenesis of viruses; 
intercellular biochemical differentiation of 
monochromosal bacterial cells and multi¬ 
cellular organisms ; changes in proteins and 
nucleic acid during processes of differentiation 
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and development; induction of differentiated 
activity of the genes by " (iytoplasmic and 
chromosomal factors. 

iri the penultimate chapter of the book the 
author discusses the problem of programmed 
morphogenesis and gives a theoretical analysis. 
The last chapter, which is a supplement to 
this English edition, deals with recent advances- 
in this subject covering the years 1967 and 1968. 
As a comprehensive text presenting uptodate 
material on molecular-genetic studies, some 
of which are not easily available, the book 
should appeal to all workers on molecular 
genetics and heredity mechanisms. 

A. S. G. 


Chemical Mutagens—Principles and Methods 
for Their Detection (Vols, 1 & 2). Edited by 
A. Hollaender. (Plenum Pub. Corpn., 227, 
West 17th Street, New York, N.Y. 10011), 
Vol. 1 : Pp. Ixviii + 1-210. Price $ 17.50. 
Vol. 2 : Pp. Ixiv 4- 311-610. Price $ 17.50. 

Special set price $ 30.00, 

Toxic effects of pesticides, food additives, 
drugs, and other chemical agents have been 
the cause of much public concern, and they 
have initiated deep scientific study in recent 
years. A fact of greater concern is that some 
of these chemical agents may be ‘ the' source of 
genetic harm, the effect of which may not be 
readily perceived in a short generation but 
nevertheless may be too hazardous to be ignored 
in the interest of future populations. 

The purpose of these volumes, sponsored by 
the Environmental Mutagen Society, is to 
encourage the development and application of 
testing and monitoring procedures to avert 
significant human exposure to mutagenic 
agents. They provide an organized description 
of the methods now available for detecting 
chemical mutagens and for determining the 
relation between them and teratogens and 
carcinogens. 

Volume 1 deals with the molecular mecha¬ 
nisms of mutations, the effects and detection 
of mutagenesis in DNA, in virulent bacterio¬ 
phages, mutagenesis studies with E. coli 
mutants with known amino-acid changes, and 
mutation induction in yeast. 

Volume 2 deals with the measurement of the 
genetic effects of mutagenic treatment on 
growing cultures, microorganisms, and plant 
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and mammalian germ cells. The chapters 
include inducing mutations with chemicals in 
Hahrobracon, detection of mutations in Droso-- 
phiZa, specific locus mutation in mice, dominant 
lethal mutations in mammals, and human 
population monitoring. 

More than 30 authors who have contributed 
to the two volumes are all working scientists 
specialized in their respective fields of study and 
as such the descriptions and results are 
authoritative. This two-volume comprehensive 
treatment providing the present state of know¬ 
ledge on the principles and techniques of 
chemical mutagen studies should form a guide 
to further study on the subject. 

A. S. G. 


Books Received 

Hand-Book of N euro chemistry (Vol. 6)— Altera¬ 
tions of Chemical Eqmlibrium in the Nervous 
System. Edited by Abel Lajtha. (Plenum Pub. 
Corpn., New York, N.Y. 10011), 1971, Pp. xxi 
4- 584. Price $ 35.00. 

Seminars in Mathematics —^V. A. Steklov 
Mathematical Institute, Leningrad (Vol. 14) 
—Boundary Value Problems of Mathematical 
Physics and Related Aspects of Function 
Theory. Edited by O. A. Ladyzhenskaya. 
(Plenum Pub. Corpn., New York. N.Y. 10011), 
1971. Pp. vii 4- 155. Price $ 15.00. 

Computer Graphics in Medical Research and 
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THE INDIAN ACADEMY OF SCIENCES* XXXVII ANNUAL MEETING 


E TJiirty-seventh Annual Meeting of the 
Indian Academy of Sciences; was held on 
'tJh.e 7th, 8th and 9th November, 1971, in 
S angal'ore at the invitation of the Raman 
Research Institute. It may be recalled that 
Sir- C. V. Haman, Founder and President of the 
-A-cademy, who died on November 21, 1970' 
px'esided over the Thirty-sixth Annual Meeting 
in September, 1970, also held, at the Raman 
Research. Institute. The date of this year's 
meeting was chosen to coincide with Professor 
Raman’s birthday (7th November, 1888). 

The scienti^fic programme for the meeting 
consisted of three symposia on topics of growing 
cnrrent interest in which work is being done 
in different parts of the country. This has 
enabled specialists in these disciplines to meet 
at a forum to present their results and discuss; 
tilneir problems. 

The inaugural session opened on the evening 
O'f the 7th November before a large gathering 
of Fellows, of the Academy, Delegates and invited 
^uiests. Professor M. G. K. Menon, F.R.S., 
Director of the Tata Institute of Fundamental 
Research, Bombay and Chairman of the Board 
o-f Trustees of the Raman Research Institute, 
delivered the Welcome Address. This was 
followed by the Presidential Address of 
Jp-jrofessor T. S. Sadasivan, Acting President of 
tHe Indian Academy of Sciences, who chose as' 
Ills subject “Phy to chemicals and the Problems- 
of ^Pollution”. 

The two sessions on the second day of the 
Tiieeting were devoted to the First Symposium 
oF papers, the subject of which was chosen, 
fittingly enough to honour the memory of 
Rro^fessor Raman. It was “Professor Raman— 
Some scientific ideas propounded by him and 
tl"io current status of the relevant fields”. The 
review papers by the participants highlighted 
tiHe early discoveries of Professor Raman and 
lii^s -collaborators which had left landmarks in 
tine progress of science and the impact of which 
opened up resurgent activities in recent 
!ire.search, thanks to modern developments in 
instrumentation and technology. 

Xn the forenoon session under the Chairman- 
of Dr., K. R. Ramanathan, Director, 
Fluysical Research Laboratory, Ahmedabad, the 
following papers were presented: (1) “Pro- 

peirties of Liquid Crystals’’ by Prof S. Chandra- 
selcliar (Raman Research Institute, Bangalore) , 
"‘professor Raman and Lattice Dynamics’^ 


by Dr. G. Venkataraman (Bhabha Atomic 
Research Centre, Bombay) ; (3) “C. V. Raman, 
Optical Spectroscopy and Development of 
Quantum Electronics” by Dr. S/ S. Jha (Tata 
Institute of Fundamental Research, Bombay) ; 
and' (4)‘ “Properties of Thin Films” by Dr. S. R. 
Rajagopalan (National Aeronautical Laboratory, 
Bangalore). 

In the afternoon session under the Chair¬ 
manship of Prof. B. V. Thosar of the Tata 
Institute of Fundamental Research, the 
symposium continued and the following 
papers were presented: (5) “Scattering of 

Coherent Radiation by Diffusing Surfaces” by 
Prof. P. Hariharan! (Indian Institute of Science, 
Bangalore) ; (6) “The Optics of Hetero¬ 

geneous Media” by Dr. S. Ramaseshan (National 
Aeronautical Laboratory, Bangalore) ; (7) 

“The Optics of Poly crystalline Minerals” by 
Mr. G. S. Ranganath (National Aeronautical 
Laboratory, Bangalore) ; and (8) “Modulation 
of Electron Waves by Laser Beam” by Prof. 
K. P. Sinha (Indian Institute of Science, 
Bangalore)."' 

In the evening there was a public lecture by 
Professor S. Bhagavantam on “Professor Raman 
and his Work”. 

The Second Symposium of the Meeting, under 
Section A was devoted to recent developments 
in computer science, theory and applications. 
This was taken up in the forenoon session on 
the third day under the Chairmanship of Prof. 
M, G. K. Menon when the following papers 
were presented and discussed: (1) “Principles 
of Scientific Reasoning and Deduction”' by 
Prof. G. N. Ramachandran (Indian Institute 
of Science, Bangalore) ; (2) “Computer based 
Behavioural Studies” by Prof. R. Narasimham 
(Tata Institute of Fundamental Research, 
Bombay) ; (3) “Theoretical Foundations of 

Computer Science” by Prof. S. K. Basu (Indian 
Institute of Technology, Kanpur) ; (4) “The 
Theory of Formal Languages” by Dr. (Mrs.) 
R. Siromoney (Women’s Christian College, 
Madras); and (5) “Matrix Formulation of Mathe¬ 
matical Logic” by Prof. E. V. ICrishnamurthy 
(Indian Institute of Science, Bangalore). 

The session in Section B, in the afternoon 
of . the 9th November, was devoted to the Third 
Symposium of the Meeting the subject of which 
was “Biology and Genetics at the Molecular* 
Level”. It was chaired by Prof. T." S. Sadasivan 
and the following papers were presented and 
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discussed : (1) “Molecular Biology and Plant- 

Disease” by Dr. S. Suryanarayanan (Centre 
icr Advanced Studies in Botany, Madi'as Uni¬ 
versity) ; (2) Molecular Genetics and Human 
Disease” by Dr. V. M. Sivaramakrishnani 
(Cancer Institute, Madras) ; (3) “Biogenesis of 
Membranes” by Dr. J. Jayaraman (Madurai 
University) ; (4) “Molecular Aspects of Cell 

Membranes” by Dr. (Mrs.) Kuntala Jayaraman 
(Madurai University) ; (5) “Concept of Gene 
Action” by Dr. P. R. Mahadevan (Bihabha 
Atomic Research Centre, Bombay) ; and (6) 
“Evolution of the Gene” by Dr. T. M. Jacob 
(Indian Institute of Science, Bangalore). 
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This Annual Meeting of the Indian. Academy 
of Sciences the content, venue and dale of 
which had special reference to the memory of 
Professor Raman concluded with an expression 
of thanks voiced by the Acting President of the 
Academy, Prof. T. S. Sadasivan, and the Acting 
Director-in-Charge of the Raman Research. 
Institute, Dr. S. Ramaseshan, to all the Fellows,. 
Scientiiiis, and’ Invitees who attended the 
session and especially to the participants in the 
three symposia who by their original contribu¬ 
tions in their respective fields of study made 
this Meeting a memorable success. 


ABSTRACTS OF PAPERS IN SECTION A 


Raman and Lattice Dynamics 

G. Venkataraman 
Nuclear Physics Division 
Bhabha Atomic Research Centre, 
Tromhay, Bombay~85, India 

One of the subjects in which Raman became 
interested in his long and distinguished career 
was crystal dynamics. Prior to Raman’s entry 
into this field, the important theories of lattice 
vibration spe:tra were those of Einstein, Debye 
and Born. Of these, Raman rejected the Debye 
and Bern theories since it was inconceivable to 
h;m that the normal modes could be classified in 
terms of waves with progressive phase changes. 
Instead he reasoned that the frequency spec¬ 
trum must be discrete, rather like what 
Einstein had suggested. Whereas Einstein 
assumed that atoms vibrated with a single 
frequency, Raman proposed from considera¬ 
tions of translational symmetry and the phases 
of atoms in adjacent cells that the frequency 
spectrum must consist of (24p —3) discrete 
frequencies (where p is the number of atoms 
in the cell), supplemented by a J'--type 
spectrum at the low frequency end to describe 
waves of an elastic character. The light 
scattering spectra of several solids obtained by 
Haman and his collaborators seemed strongly 
to' support this view. 

• More recently, several other techniques have 
become available for the study of vibration' 
spectra, the principal among which is slow- 
neutron scattering. Extensi\ e measurements 
have shown that the frequency spectrum is not 
discrete but is continuous and is generally as 
given by the Born theory. However, the 
frequency spectrum shows several singularities 
(the so-called van Hove singularities), the 


most important among which arc those due to 
modes of vanishing group velocity^ The corres¬ 
ponding frec^uencies. are termed critical fre¬ 
quencies. Of the latter, those, determined, by 
the translational symmetry of the crystal are 
precisely the (24 p — 3) normal modes con¬ 
sidered by Raman. Thus, out of the very large 
number of normal modes permitted in the 
Born theory (and whose existence is now con¬ 
firmed experimentally), Raman’s theory focusses 
attention on a special subset, viz., those which 
correspond to standing waves and are cha¬ 
racterized by the fact that equivalent atoms 
in adjacent cells have the same or opposite 
phase. 

^ The fact that Raman concentrated attention 
on the critical frequencies is interesting: because 
these frequencies play an important role i’n 
several context, for example, second-order infra¬ 
red spectra, impurity absorption spectra, 
tunnelling experiments, etc. 

With regard to the line spectra seen by 
Raman and co-workers, the situation now is 
clear. Actually these spectra are continuous 
as Borns theory would demand but have strong 
singular features superposed which) often appear 
as lines. Thus if one confined attention merely 
to the singular features then one could analyse 
the spectra in terms of the critical frequenciesv 
as has, for example, been done recently for ZnS, 
This would be in the same spirit as the analysis 
as carried out by Raman himself. Another 
example in this category is provided by the 
work of Solin and Ramdas who have recently 
reinvestigated diamond (one of Raman's 
favourite subjects) via laser Raman spectro¬ 
scopy. They were able to carry out a critical 
point analysis of the observed spectrum and 
extract precise values for the critical frequen- 
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cies which include the set of 9 [the number proved that the colours of opals were due to 
^ ) re uces to 9 for diamond owing to selective reflection from stratified medium while 

crystal symmetry] originally considered by those of mother-of-pearl were the result of 
aman. The critical frequencies so obtained laminar diffraction which is a combination of 
are in excellent agreement with those obtained selective reflection and diffraction from a 
via neutron scattering. stratified medium. He traced the colours of old 

While Born's theory gives a more com- decomposed glasses to stratifications at the 
prehensive description of the normal modes surface. He demonstrated that these lamellae 
than, all the other theories, it too has. limita- have open structure and thereby explained the 
tion.s. For example, it fails when applied to colour changes noticed when bits of old 


q'uantum crystals like solid helium. Also it 
does not lead naturally to the phenomenon of 
diffusion which also forms a part of the gamut 
of atomic motions in the solid state. In this 
respect therefore our understanding of atomic 
motions in solids is still not complete, and 
fur!her work both theoretical and experimental 
is necessary. 


Colours of Thin Black Nickel Deposits 

S. R. Rajagopalan . 

■ Material Science Division, 

National Aeronautical Laboratory, 
Bangalore-11 

Professor C. V. Raman’s researches on the 
colO'Urs of naturally occurring materials like 
opals, mother of pearl, etc., stimulated us to 
investigate the origin of the vivid colours of 
black nickel deposit. The distinguishing 
features of these films are : 1. They are metallic 
—therefore good electronic conductors—^yet they 
exhibit saturated colours up to a thickness of 
30'0OA. 2. The colour changes sequentially,, 

i.G., in the order yellow, red, blue, green, 
yellow, etc., as the thickness of the deposit is 
increased. 3. The colour is dependent on the 
refractive index, of the surrounding medium. 
It shifts significantly to the blue end as is 
increased. 

The systematic variation of colour is remini¬ 
scent of interference phenomenon. However, 
the metallic nature; and the fact that these films 
exhibit vivid colours up to 3000 A make it, at 
first, difficult to accept the interference hypo¬ 
thesis ; this is because metallic films become 
opaque and reflecting, at thicknesses much 
smaller than that required for the development 
of even the first order yellow interference 
colour. 

Professor C. V. Raman’s investigations show 
that colours could result from optical pheno- 
pnen^ like scattering, diffraction, etc. He 


decomposed glasses were immersed in liquids. 
Black and white experiments w^ere performed 
to see whether black nickel exhibited the 
characteristics of any of these phenomena. By 
a process of elimination it was inferred that 
the colours of black nickel should essentially 
be due to the phenomenon of interference in 
thin layers. 

The primary objection to the interference 
hypothesis is whether black nickel as trans¬ 
parent, at least to a degree, upto 3000 A. By a 
simple optical technique the transparency of 
these deposits was demonstrated. A determi¬ 
nation of the optical constants of these films 
showed, ‘that they—^unlike metals—^have very 
low extinction coefficient (k = 0*305) and are 
therefore weakly absorbing. 

A theoretical analysis of the characteristics 
of interference colours due to weakly absorbing 
films pointed out that in such films the phase 
change <P^, (due to reflection at the air/film 
interface) has to be taken into accoimt in 
addition to the other phase changes, i.e., the 
condition for constructive interference turns 
out to be ~ <P .2 2 S = w'hen m = 1, 2, 3 

.... when the angle of incidence is zero. In 
this expression represents phase change due 
to reflection at film/substrate interface, and 
5 stands for the phase difference due to the film 
thickness. Since is dependent on refractive 
index, of the surrounding medium, it is 
obvious that the interference colour should be 
dependent on 

Experimental investigations with black nickel 
films shewed that the direction and magnitude 
of the colour shift due to changes in agree 
with the prediction of the theory ; thus estab¬ 
lishing that the colours of black nickel are due to 
interference * phenomenon in thin films of a 
weakly absorbing material. 

The interesting optical properties of black 
nickel is seen to stem from its low extinction 
coefficient. Such a low k value for a metallic 
film is rather surprising because metals are 
characterised by a large k. The reason for 
the small k is traced to the fact that this 
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deposit consists of a dispersion of metal 
particles (size 100 A or less) in a matrix of 
Nig S 2 + ZnS. ■ 


Diffraction of Coherent Light by 
Diffusing Surfaces 

P. Hariharan 

Indian Institute of Science, Bangalore 

Wthen. a diffusing surface is illuminated by 
the icoherent beam from a laser, it exhibits a 
cremarkable granular or speckled appearance^ 
not seen with ordinary light. This is attributed 
to the formation of a complex, random, statio- 
)aary interference pattern by the completely 
.'Coherent diffracted beams from individual 
elements on the diffuser. 

Such speckle patterns, as they are now com¬ 
monly termed, were initially considered a 
nuisance in techniques such as holography, 
involving the use of coherent light sources. 
More recently, quite a few applications of these 
patterns have been suggested, such as the 
detection of mode multiplicity in lasers, and 
the measurement of the modulation transfer 
function of photographic materials. A major, 
rapidly developing field of use is in measure¬ 
ments of surface displacements, including the 
analysis of vibrating surfaces. For this pur¬ 
pose, these techniques have the advantage that 
they are relatively simple and can be used in 
real time for measurements of both normal and 
in-plane strains. Concurrently, detailed theo¬ 
retical studies of the statistics of such patterns, 
when formed under different conditions, have 
also been made. 

In view of the current wave of interest in 
speckle patterns, and in view of the fact that 
this earlier work appears to have been over¬ 
looked . in recent publications, it is interesting 
to note that essentially the same phenomenon 
was studied by Professor C. V. Raman as far back 
as 1919, when he explained the effects -observed 
when a bright point source is viewed against 
a dark background as due to diffraction by 
particles in the structure of the- eye. Sub¬ 
sequently a quantitative theory of these inten¬ 
sity fluctuations was worked out by G. N. 
Ramachandran, in connection with a study of 
coronae, in a paper which anticipated several 
of the findings of recent studies. One of the 
most important conclusions reached, which was 
also experimentally verified, was that the 
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probability distribution of intensitiies in the 
pattern could be obtained from Lord Rayleighs 
expression for the resultant due to the sum¬ 
mation of n vibrations with random phases. 
Another was that an increase in the aperture 
of the diffuser must result in the appearance 
of more spots in the field of view. The exis¬ 
tence of an object-image relationship between 
the source and the spots in the pattern .was 
also established and elegantly demonstrated by 
varying the size and shape of the source and 
showing that thq spots altered in the same way. 


Optics of Heterogeneous Media 

S. Ramaseshan 
Materials Science Division, 

National Aeronautical Laboratory, 
Bangalore-ll 

One of the important questions to be 
answered in the field of material science is 
whether in a polycrystalline or a composite 
medium the strain continuity condition is 
violated at the grain boundary, when the 
material is stressed. Photoelastic measure¬ 
ments on transparent substances appear to be 
more effective than elastic measurements, for 
deciding this issue. To make the calculation 
of the average photoelastic tensor, in a poly- 
rcrystalline medium, the paper by Raman and 
Viswanajthan on optically heterogeneous media 
had to be critically evaluated. This was the main 
motivation the speaker had for studying many 
of the classical papers of Prof. Raman, and his 
colleagues on the optics of heterogeneous media 
and a few of these are discussed, here. 

The Optics of Mirages by • Raman and 
Pancharatnam is an important paper in this field. 
Here the authors show that the traditional ex¬ 
planation of the mirage as a phenomenon due to 
total internal reflection is quite untenable. They 
show that an incident wave splits into a cusped 
wavefront, the two branches of which, form the 
direct, (i.e., refracted or aberrated) wave and 
a reflected wave. The general correctness of 
their theory was proved by the experimental 
observation of the caustic and the associated 
fringes. The mathematical techniques used are 
similar to those used in quantxun mechanics. 
The qjuantum mechanical analogues of total 
internal reflection and the mirage are discussed. 
Reference is also made to Prof. Raman’s 
comments on the Einstein’s aberration experi¬ 
ment. 
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Next, the main results of the paper by Raman rayon) to a group of fascinating' gems and 
^nd Viswanathan on the optical translucency minerals (like pearls, fascicular gypsum, agate. 
Of poly crystalline matfjrials like jadeite (and moonstone, opal, jadeite, alabaster, etc.). The 
alabaster are discussed. As this, translucency main method which he used was to send a 
Cannot be explained by geometrical optics they narrow! pencil of light through these and study 
have given a simple wave optical explanation, the transmitted beam and the associated dif- 
Its generalisation using Mueller matrices and fraction haloes. From a study of the diminution 
the Poincare sphere by Ranganath and Rama- in intensity and the polarization characteristics 
^eshan is presented. When the crystallites of these, he was able to obtain a plethora of 
^re both optically active and birefringent it information about the optical nature of the 


is shown that in the polycrystalline medium 
one may easily get (^11 + ^22 + ^ 33 ). where 
^ 11 . So 2 . Sss are the principal gyration tensor 
Components of the crystal. The absence of 
i^otation noted by Raman and Bhat in poly¬ 
crystalline quartz is shown to be due to the 
fact that in quartz by accident = — V2gn 
^ — V 2 g 22 - The tensor properties of optically 
Active molecules are next considered and the 
theory of Raman and Krishnan on flow biref- 
i'ingence is invoked to investigate the new 
phenomenon of flow optical activity, where 
there should be a change in optical activity 
"When anisotropic molecules flow. It seems, 
probable that these; effects are best seen in sub¬ 
stances which show large anomalous rotation. 
Experiments for the electrical alignment of 
such molecules are also considered. 

From the calculation of photoelastic con¬ 
stants of polycrystalline aggregates it is shown 
that whether the stress or strain is continuous 
may easily be distinguished. In some cases' 
especially in polycrystallin alkali halides even 
the sign of the birefringence may change for the 
two cases. 

Lastly, the methods of identifying the pre¬ 
ferred orientation of quartzite which may be 
caused by earth movements are considered. 
Here it appears that Raman’s method of deducing 
the orientation of crystallites in polycrystals 
by studying the diffraction halo appears to be 
the most promising one. 


The Optics of Poly crystalline Minerals 
G. S. Rajtganath 
Materials Science Division^ 

National Aeronautical Laboratory, 
Bangalore-17 

Professor Raman has made detailed optical 
studies of a series of substances, from fibrous 
materials (like silk^ cotton, wool, asbestos, glass^ 


major component, state of aggregation, the 
nature of cementing medium as also the nature 
of preferred orientation, etc. It is indeed 
remarkable that in every case the information 
derived by the simple optical method was con¬ 
firmed by X-ray and other studies. The series 
of papers Prof. Raman and his students pub¬ 
lished in this field are spread over fifty years 
and can be classified into the following cate¬ 
gories : (i) Isotropic crystallites in an isotropic 
medium (Christiansen’s experiment), (it) Ani¬ 
sotropic crystallites in an isotropic medium 
(Christiansen's experiment, opals, pearls), (Hi) 
Anisotropic crystallites in an anisotropic 
medium (Moonstones, Labradorite) and (iv) 
Anisotropic crystallites in aggregation with no 
cementing medium (Agate, Fascicular gypsum, 
Alabaster, etc.). Four si>ecific examples are 
taken to illustrate the techniques employed by 
Prof. Raman and the information he obtained 
in: (1) Fibres, (2) Agate, (3) Moonstones and 
(4) Christiansen’s experiment. 

Prof. Raman and his collaborators while 
they made a detailed record of the state of 
polarization of the direct beam and the diffusion 
haloes together with their chromatic effects, 
there was no serious attempt to explain these 
on a quantitative theoretical basis. 

This problem has now been satisfactorily 
solved by extending the Raman-Nath Theory. 
A completely polarized plane wavefront enter¬ 
ing a polycrystalline aggregate of birefringent 
crystals emerges from it as an irregularly 
corrugated and randomly polarized wavefront. 
This can be split into two orthogonally polarized 
wavefronts corrugated to different extents. 
One in the same state of polarization as the 
incident light wave. These two wavefronts 
are added in phase (a correlation parameter 
being introduced for each wavefront) at any 
part in the field of observation. The results 
obtained from this theory are in full accord 
with the detailed experimental observation of 
Prof. Raman and his collaborators. 





Indian Academy of Sciences 


r Curre 1 ^t 
L Science 


6S-0 

Theory o£ Formal Languages 
Rani Siromoney 

Madras Christian College, Tamharam 

Chomsky (1959), formalised the notion of 
grammar, the motivation .being the generation 
of sentences, in natural’ languages. This- 
attracted the attention of computer scientists, 
logicians, mathematicians and automata theorists 
due to the connections established with the 
^syntax of prog^ramming languages, irecursive 
function theory, semilinear sets and the con¬ 
struction of automata. 

Basic work on the four major formal languages, 
in the Chomskian hierarchy continued. Further, 
by placing different restrictions on the set of 
production rules in a grammar new formal 
languages were introduced in an effort to solve 
specific problems in compiling, to remove 
unambiguity in programming languages,, to find 
better approximations to natural languages and 
to throw light on unsolved problems in earlier 
work. One aspect of the theory was to introduce 
a new formal language, construct the corres¬ 
ponding automaton to accept the same set of 
words, study the closure properties, establish the 
position of the new language with reference to 
the Chomskian hierarchy and prove decidability 
results. Several of the families were closed 
under certain basic operations. The notion of 
an abstract family of languages was introduced 
by Ginsburg and Greibach as a unifying concept 
to encompass all families of languages closed 
under union, concatenation, Kleeneclosure^ 
e-free homomorphism, inverse homomorphism 
and intersection with regular sets. 

In addition, to placing restrictions on the pro¬ 
duction rules, by imposing constraints on the 
manner of applying the rules, we get richer 
families- In this vein, we have introduced a 
new family called the equal matrix languages 
which has several interesting properties. The 
corresponding Parikh mapping is semilinear, the 
class of bounded equal matrix languages is 
unambiguous and characterizes semilinear sets 
and equal matrix grammar has been used 


advantageously to generate kernel sentences in. 
Tamil. 


Modulation of Electron Waves by Laser Beam 
K. P. SiNHA 

Department of Physics, Indian Institute of 
Science, Bangalore~‘12 

The scattering of light by matter in various 
forms, a subject immensely dear to Prof. C. V. 
Raman, has been discussed by the previousi 
speakers in the context of his pioneering work. 
I wish to talk about the interaction of light 
with free electron waves under some unusual 
conditions leading to puzzling results. 

It is a well-known fact that interaction, 
of light with free electrons in the first and 
second order (Raman scattering) is exceed¬ 
ingly weak. In a recent experiment by 
Schwarz and Hora, it has been found that 
electron waves can be modulated when they 
pass through a thin single crystal film which 
is bathed in a strong laser beam such that thei 
electric field vector of the light is. parallel to 
the electron beam. Such electron waves falling 
on an otherwise non-luminescent target emit 
light of the same colour as the laser light. This 
experimental observation has been rather 
intriguing and conflicting explanations have 
been put forward by various authors. We 
have shown that a neat quantum mecha¬ 
nical explanation of this effect can be given.' 
if one takes account of the discontinuity 
in the longitudinal component of the electric 
field produced by the crystalline film. Making 
use of the path' integral approach, it can be 
shown that the electron current density has 
the appropriate oscillatory behaviour in time 
and distance. This is in accord with the experi¬ 
mental observation. The effect seems to be a 
quantum phenomenon in which each single 
electron is modulated. There exists the 
intriguing possibility of observing a temporal 
counterpart of the Aharonov-Bohm effect if 
one took account of the proper time. 






GRAVITATIONAL FIELD OF A TACHYON 

P. C. VAIDYA 

Department of Mathematics, Gujarat University, Ahmedahad^9 


Abstract 

A static axially symmetric exact solution of Einstein’s equation Rik = o is interpreted as 
describing the gravitational field of a tachyon. It is found that under gravitation a tachyon 
will repel a material particle. 


Introduction 

'^J^ACHYON is tthe name given to a ‘particle* 
which moves faster than light. It isi 
known that the existence of free Tachyons is 
consistent with the consequences of the basic 
principles of relativity^, though the problem 
of causality in relation to Tachyons is still an. 
open question-'*^. However, it would be inte¬ 
resting to see how one can describe the gravita- 
ti o-nal effect produced by such Plaster than 
Light particles’. 

Mathematically one expects the gravitational 
field produced by a Tachyon to have all the 
geometrical characteristics of Schwarzschild’s 
field for a point particle; i.e., it will be 

represented by a static solution of Einstein’s 
equations = o containing a single parameter 
rn and admitting a shear-free, hypersurface- 
orthogdnal null congruence. However, since 
it will not be possible to get an observer who 
would observe the Tachyon at rest, the field 
will have to be axially symmetric (and not 
spherically symmetric) and must contain an 
additional characteristic .constant a such that 
I a 1 > 1, the velocity of light being put equal 
to unity. Further, it should not be possible to 
transform away this parameter a by a co-ordi¬ 
nate transformation in the case when [ a ( > 1 
and in the case | a | < 1, it should be possible 
to choose co-ordinates in such a way that the 
solution reduces to the spherically symmetric 
Schwarzschild’s solution for a material particle. 

The Solution 

The desired gravitational field is described 
by the line-element 

ds“ = - ~ dp- 

— r- (d0“ + sin- 0 dejr) 

+ (l - dt\ (2.iy 

7-2 = p2 (1 — a cos d}-“. (2.2) 

This metric is static, axially symmetric and 
^satisfies Einstein’s equations R.-*. = o. Again 
it admits a shear-free geodetic null congruence 
which is everywhere orthogonal to the hyper¬ 
surface 



(2.3) 


The function r can now be interpreted as the 
radial co-ordinate and (r, 9, <P) as the usual 
spherical polar co-ordinates in the 3-space II 
defined by u — r=: constant. Thus this axially 
symmetric solution possesses all the geometrical 
characteristics of the Schwarzschild’s solution 
for a material particle. 

Again if ) a | < 1, one can transform (2.1) 
to the form 

ds2 = (1 - 2 x 'd - a^) Mlpydu'^- 
~ (d9-^ 4 - sin-9 d<f^^) 

— 2(1— du' dp, 

where 

M = — ^ (1 -- u' = u V'/l—ct^). 

This, in its turn, can be transformed to 
Schwarzschild’s solution 


ds^ = (l - ^) + sin= 0' d<(>-) 

— 2du'dr' 


by the substitution 

cos 6 — a 

cos 9' = 


1 — a cos 9 ^ 
r (1 — a cos 9 ) 
Vd-o^ * 


(2.4) 

(2.5) 


Transformations (2.4) and (2.5) show that the 
origin O' moves relative to O with a uniform 
velocity a in the flat background along the 
common axis 9 o — S'. 

Thus the metric (2.1) represents the field of 
a Schwarzschild-particle moving with a velocity 
a along the axis 9 = o when j a | < 1. And it 
has all the geometrical characteristics of 
Schwarzschild’s solution even when j a j > 1. 
Therefore in the case when [ a j >1, we take 
this metric as giving us the gravitational field 
of a Tachyon. 


Discussion of the Gravitational Field 


The line-element (2.1) has a singularity at 
p=i o, i.e., at r = o and sec 9 = a when | a ) > 1^ 
which gives a right circular cone of semivertical 
angle a (sec a —a) as the singularity surface. 
Again the surface p=:m (a^—l)-i m >cot^ a = 

is a null surface which acts as the ‘Schwarz- 
schiid’s surface’ for this gravitational field. 
This surface is a hyperboloid of revolution 
and of two sheets in the 3-space IT, its 
equation being 

tan“ a (I + po Cosec a cot aY — R2 = ^ 

with Z •=: r cos P, R = r sin 9, 
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The metric (2.1) will define a static gravi¬ 
tational field within that region of the 3-space 
II in which 1 — -f m/p > 0 , i.e., in which 
P > pQ, ■ This region depends on the sign of the 
parameter m. Figures 1 and 2 indicate the 
portion of the (R, |) plane (the meridian 
plane) which generate the regions of validity 
by rotation round the f-axis in the 3-space 
11, corresponding to the cases m > o and 
m < 0. 



One can write down the equations of 
geodesics within the region of validity, it is 
found that a material test particle placed at 
rest at any point will experience a radial 
repulsion away from the origin O (r = o) and 
will have d0/ds = o, d^/ds = o all along its path, 
and so will move away from the origin in the 
radial direction. Thus the gravitational pull 
between a Tachyon and a material particle is 
a repulsive force. It appears therefore that 


Z 



FIG. 2 m<o 


Figs. 1-2. The region of validity is obtained by rotating the shaded portion about OZ. 


It will be seen from the figures that in both 
cases the 'black holes’ are open and spatial 
infinity is included in black holes. For the 
case m < o, the black regions are separated 
and the singularity r = o is enclosed in a 
black hole. 


assuming the existence of iTachyons imjplies 
assuming the existence of particles which repel 
material particles under gravity. 

1. Camenzind, M., GUG Journal^ 1970, 1, 41. 

2- Glueck. M., Phys, Rev.^ 1969, 183, 1514. 

3. Rolnick, W., Ibid., 1909, 183, 1106. 


SURVEY FOR A HIGH METHIONINE VARIETY IN THE WORLD COLLECTION 

OF CHICKPEA 

A. K. KAUL AND (Miss) S. GASSI 
Nuclear Research Laboratory^ I.A.R.L, New Delhi 


Research towards quantitative and qualita- 
tive improvement of pulse crops is essential 
because of the vital role that these crops play in, 
providing a reasonably balanced protein com¬ 
ponent in the diets of primarily cereal eating 
people Though, in comparison to cereals, pulses 
have a higher protein and lysine content, they 
lack in the sulphur containing essential amino- 
acids, methionine and cystine, which results in 
their reduced net protein utilization (NPU). 


Indian Agricultural Research Institute main¬ 
tains the germplasm stock of various pulses in 
which more than 6,000 cultivated and non- 
hultivated strains of chickpea are available^ 
The same are being rapidly screened for the 
crude protein content and methionine content. 
Already, out of some 1,300 strains screened so 
far, four high methionine genotypes have been 
isolated. The results of the survey concluded 
so far are given. 



653 


Survey for a High Methionine Variety of Chickpea 


Ho. 24 I 
Dec. 20, 1971 J 

The samples in the world collection of gram 
represent cultivated and non-cultivated strains 
(Collected from twenty-one countries. For the 
analysis, random samples were taken from the 
crop raised under uniform conditions in 1968- 
69, The samples were milled in a hammer 
mill to give a particle size of 400 ±100 microns. 


The protein content was determined by Auto 
analyser-colorimetric technique^. Total sul- 
■phur was determined by the turbidimetric 
method of Chesnin and Yein (1951) ^ which was 
slightly modified by replacing ashing with the 
'nitric-perchloric digestion-^. 


2 





S ikCATtER DIAGRAM SHOWING RELATIONSHIP 
BETWEEN methionine CONTENT AND 
GRAIN WEIGHT IN GRAM 



4 SCATTER DIAGRAM SHOWING RELATIONSHII^ 
BETWEEN SULPHUR CONTENT AND 
GRAIN WEIGHT IN GRAM. 



Figs. 1-4 
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Methionine was determined colorimetrically 
using McCarthy and Sullivan’s technique^ as 
modified by McCarthy and Faille^. The extrac¬ 
tion was done after Das and Gupta*^. 

The frequency distribution of the samples 
analysed is depicted in Fig. 1. While the 
values ranged from 1 to 3*55 mg methionine/g 
sample, the mean of the 1,320 samples was 
2-34 + 0*4 mg/g. As against our earlier report, 
this detailed study, and the data from other 
crops, have now revealed that the degree and 
nature of correlation between sulphur and 
methionine content vary from crop to crop. In 
this study, 100 samples out of 1,320 were 
selected to represent the whole range of methio¬ 
nine content and their sulphur was determined. 
The mean sulphur content of these samples 
was 1-91 ± 0*36 mg/g and the mean methionine 
content was 2*24 ± 0-50 mg/g. As evident 
from Fig. 2, very low and insignificant 
correlation (r=-f 0*267) was obtained. This 
implies that the crude sulphur content cannot 
be utilized to predict the methionine con¬ 
tent in gram. However, it should be 
mentioned here that in the absence of a suitable 
technique for rapid estimation of cystine, it 
is advisable to estimate the total sulphur con-, 
tent, since methionine gets utilized in place of 
cystine even if the former is already in short 
supply in the diet. 

A nutritionally superior genotype in any crop 
plant will be acceptable for cultivation only 
when it accompanies higher yielding potential 
as well. In gram, out of the two components 
of yield, namely, number of grains per plant and 
the seed weight, the latter parameter is of con¬ 
siderable value in selection with reference to 
the nutritional quality. It is so because when 
an amino-acid is expressed on the flour basis 
rather than on the protein basis, it directly 
reflects the yield of that amino-acid per unit 
area. In this study, the grain weight (100 
kernel weight) was determined for all the 
samples. Considerable variation for grain 
weight was noted. In 100-selected samples the 
grain weight ranged from 9*16 to 29'llg/lOO 
kernels, with a mean of 14*98 ± 3*5 g/100 
grains. Figures 3 and 4 show that no signifi¬ 
cant correlation exists between sulphur (r = 
0*10) and methionine content (r=:0*04) with 
the 100 KW. However, one of the strains 
(1637-68) seems to-be highly promising since 
it has very bold grains (100 KW = 20*60 g) and 
at the same time happens to be having very 
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high methionine (3‘10 g/100 g flour) and 
sulphur content (3*6 g/100 g flour). This 
strain (shown as a big dot in the figures) was 
analysed for the total amino-acid (Table I). 

Table I 

Amino-acid composition of ~ 1637-68 (JVP-49) 
strains of chickpea 

Amino-acid Gram amino-acid/16 g nitrogen 


Aspartic acid 


11-64 

Threonine 


3-67 

Serine 


4-60 

Glutamic acid 


17-18 

Proline 


3-99 

Glycine 


3-86 

Alanine 


4-20 

Valine 


4-05 

Isoleucine 


4-38 

Leucine 


7-44 

Tyro.«ine 


3-19 

Phenylalanine 


5-61 

Lysine 


7-26 

Histidine 


2-61 

Ammonia 


Ml 

Arginine 


9-80 

Methionine 


1-72 

Cystine 


1-74 

Tryptophan 


1-12 

Protein content 


21-6% 


The results are expressed as gm amino- 
acid/16 g N or 100 g protein. The value 
obtained colorimetrically (3*10 mg/100 g flour) 
for the methionine content was not significantly 
different from that obtained by the auto- 
chromatographic technique (3*68 mg/100 g 
flour). This genotype should prove of great 
value in the breeding programmes aimed at 
producing a bold seeded, high methionine 
variety of chickpea. 

The authors are indebted to the Indian 
National Science Academy for -the financial 
assistance and Prof. B. Eggum of Landokono- 
misk Forsoqslaboratorium, Kobenhavn, Den¬ 
mark, for the amino-acid analysis. 
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LETTERS TO THE EDITOR 


infra-red spectrum of 

2, 3-DIFLUORQANILINE 

The spectrum of aniline, the parent compound 
of 2, 3-dif[uoroaniline has been the subject of 
numerous investigations'^’^. The vibrational 
studies on its mono- and di-derivatives have 
been made by several workers Krueger®, 
and Krueger and Thompson-‘> and Humbley and 
Oradyio ihave confined themselves to the study 
of the N-H stretching frequency region for a 
number of substituted anilines. The infra-red 
studies of 2, 5.-difluoroaniline along with other 
substituted anilines have been made by Singh 
and Singh^h However, no work on the infra¬ 
red and Raman study of 2, 3-difluoroaniline 
seems to have been reported primarily due to 
the difficulty in synthesizing the molecule. The 
compound h'as b'een recently syjnthesized by 
Hoe 12 ^ In the present study the infra-red 
spectrum of the compound 2, 3-difluoroaniline 
has been recorded and vibrational assignments 
for the observed fundamental frequencies have 
been proposed. 

The infra-red spectrum of 2, 3-difluoro¬ 
aniline has' been recorded on a Perkin Elmer 
double beam Spectrophotometer in the region 
700—4000 cm'i with a thin fiilm of the liquid 
compound between two NaCl windows. The 
spectra were also recorded by taking the com¬ 
pound with CSo of different concentrations. It 
is observed that the best development of vibra¬ 
tional bands occurs at a particular concen¬ 
tration only. Spectrum has also been recorded 
on Perkin-Elmer-521 grating spectrophoto¬ 
meter with thin film of the pure liquid between 
two KlRS-5 windows in the region 250- 
4000 cm"i. 

The molecule 2, 3-difluoroaniline belongs to 
the point group C^.. Taking NH^ as three 
different atoms the 36 normal vibrations of the 
molecule would be subdivided into 25 type 
and 11 a'' type. Vibrations of both these types are 
allowed in Raman as well as in infra-red 
spectra. Assignments of fundamental fre¬ 
quencies have essentially been made on the 
"basis of intensity consideration of the infra-red 
bands, as neither the Raman spectrum nor the 
infra-red band contours in vapour phase are 
available. In addition guidance has been taken 
from the assignments of anilinei’ 2 ^ substituted 
apiline derivatives^'H, p-difluoro and 1, 2, 


4-trifluorobenzenei3 and other related com¬ 
pounds. Table I gives the assignments made 
for the observed fundamentals in the infra-red 
spectrum of the molecule. 

Table I 


Observed furidamentaZ vibrational Srequencies 
of 2, 3-difluoroaniline 


Frequencies 

C2n~^ 

Relative 

intensity 


Assignmaits 

3S10 

10 


N“H asym. stretdung 

3420 

10 

a' 

N-H sym. strctdung 

3107 

6*5 

a 

C-H stretching 

1630 

9-5 

a 

N-H bending i.p. 

1609 

1527 

9 

10 

of 

a' 

C-C stretching 

1504 

10 

a* 


1453 

9 

P 

a 


1399 

4 

a 

C-H bending i.p. 

1324 

9 

a* 

C-C stretching 

1313 

9 

a'' 

C-N stretching 

1267 

6 

a* 

C-F stretchmg 

1206 

10 

a* 


1167 

10 

a* 

C-H bending i.p. 

1120 

9 

a' 

1070 

8 

d-' 

N-H bending o.p. 

970 

9 

a 

C-C stretching (j^eathing 
vibration) 

916 

8 

cfl 

C—H bending o p. 

844 

6 

o' 

789 

5*6 

a 


773 

5 

a 

C-F bending i.p. 

770 

6 

a* 


729 

6 

a 

NHg waggfljjg 

713 

3«6 

oT 

C-C-C bending o.p. 

600 

5 

a' 

C-C-C bending i.p. 

515 

3-5 


C-F-t^idiDg o.p. 

497 

4*5 

o' 

C-C-C bending^o.p. 

412 

2-5 

a' 

C-C-C bending Lp. 

291 

3 

a* 

C-C-C binding o.p. 


N,B, : i.p., in*-plane» o.p., planfe. 


Authors are thankful to Dr. A. M. Roe of 
Smith Kline Laboratories, England, f<H* his 
generous gift of the chemical. They are also 
thankful to Prof. P. Veskateswarlu, IIT, Kanpur, 
for permissicm to use the P.E.-521 grating 
spectrophotometer. (B3.L.) and (GJ>3.) are 
grateful to CSIR, for financial assistance. 

Department of Spectroscopy, B. B. Lal 
Banaras Hindu University, G. D. Baruah. . 

Varanasi-5, July 17, 1971. I. S. Singh. 
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NMR INVESTIGATION OF MOLECULAR 
ASSOCIATION OF BENZYLAMINE 
WITH WATER AND CCU 

Investigations on molecular association of 
pyridine, quinoline, aniline and w and o 
toluidines with liquids like CS 2 and CCI 4 using 
the NMR technique have been reported 
earlieri'3. 

It was, therefore, considered worthwhile to 
extend the study to benzylamine which is- 
isomeric with toluidines but is aliphatic in 
character. As benzylamine is miscible with 
water in all proportions, the observations were 
extended to wat er-benzylamine mixtures also. 

The experimental technique used was the 
same as reported in our earlier communica- 
tionsi’ 2 . The CSo and CCI 4 were from B.D.H, 
and benzylamine was from Ward Blenkinsop, 
all of analar grade. They were all freshly 
distilled before use. The distilled water was 
also boiled before use to expel any dissolved 
oxygen. 

It was found that benzylamine reacted with 
CSo chemically giving a solid precipitate and 
hence could not be studied. 



The results for the other two systems are 
shown graphically in Fig. 1 and Fig. 2 respec¬ 
tively. Ip the^e figures d dei^otes th? maximum 


signal height corrected for the concentration 
of protons and 7 is the coefficient of viscosity 



r 

Of the liquid, dh is found to increase with 
the conceptrs^tiop of CCl^, and^ oq the lines of 



Letters to the Editor 


657 


No. 24 

Dec. 20, 1971 


] 


our previous studies^’^, this can be interpreted 
as indicating association between the benzyl- 
amine and carbontetrachloride molecules. 

However, in the case of the water-benzyl- 
amine system, d/v first decreases‘as the pro¬ 
portion of water increases, becomes minimum 
at 40-4% concentration of water, and then 
.ncreases. At the same time viscosity is found 
increasie as the proportion of water is 
ncreased, reaches a maximum at more or less 
tie same concentration where the d/rj curve 
’eaches its minimum and then decreases. As 
hese results are different from those obtained 
previously, further investigations in this regard 
*re under way. 

The authors wish to express their thanks to 
!^rof. C. Mande and Prof R. H. Sahasrabuddhe 
>f the Nagpur University, for their help in 
:hie work and to the N.C.E.R.T., for the grant 
pf a research scholarship to one of them 
:SVB). 


>ept^ of Physics, 
vTagpur University, 
Tagpur, 

y'G^temher 3, 1971. 


P. L. Khare.'^ 

S. V. Bhave.» 

C. S. Adgaonkar.^ 
V. G. Kher.$ 


* Dept, of Physics, Nagpur University, Nagpur. 

Dept, of Physics, V.M.V., Amravati. 
t Dept, of Physics, Institution of Science, Nagpur. 

Kl er, V. G. and Modak, S. G., India?i /. Pitre appl. 
Phys., 1970, 8 , 409. 

2. Modak, S. G., Khare, P. L., Mande, C. and Kher, 

V. G., Ibid., 1971. 9, 735, 

3. Bhave, S. V., Adgaonkar, C. S. and Khare, P. L., 

, Ibid. ( coiuTnunicated)j.. 


CHEMICAL EXAMINATION OF 
MIMUSOPS HEXANDRA (ROXB,) : 
ISOLATION OF ANEW TRITERPENE 
KETONE (HEXANDRONE) 

VEimm.so'ps hexandra belonging to the family 
Sapotaceae’ is a large evergreen tree, widely 
ilisiributed from Deccan peninsula, northwards 
apto upper Gangetic plain^. The root and bark 
of the tree are considered astringent and are 
given^in infantile diarrhoea ; they also retard 
tlec fermentation of toddy-. The leaves are 
used in poultice for tumours and seeds are used 
as tonic febrifuge and anthelmintics. 

The mesocarp fruit and bark of M. hexandra. 
have been investigateds-^ for a-spinasterol, 
d-amvrin acetate, o-amyrin cinnamate and 
■unidentified triterpenoids, C 30 H 30 O 3 , m.p. 263-66 , 

CpoHaoO-i. a^-P- ' 


The red coarse powder of the dried root was 
exhaustively extracted with hot benzene. The 
concentrated extract (7*5 g), after defatting with 
light petroleum, was chromatographed over 
alumina from which three compounds A, m.p. 
186° (benzene: P.E.) (40-60°) (3:1); B, m.p. 
273-74° (benzene : P.E. 1:1) and C, m.p. 
136-37° were separated. 

The compound B (2*48 g) was crystallised 
from chloroforma-acetone in colourless needles, 
m.p. 273-74°, (a) 25 ° 4-2*9°. It gave positive 
colour tests for triterpenoid. With pyridine and 
acetic anhydride it formed an acetate, m.p. 
298-300°, and benzOate, m.p. 294° with benzoyl 
chloride. The product B appeared to be 
taraxerol which was confirmed by mixed, m.p. 
determination of the compound B with an 
authentic sample of taraxerol. 

The compound C (l*18g), m.p- 136-37°, 
— 37° w^as identified to be ^5-sitosterol by 
direct comparison tvith authentic sample and 
through their mixed m.p. determination of 
acetyl and benzoyl derivatives. 

The compounds B and C and their derivatives 
have analysed satisfactorily. 

The compound A (2-8 g) was purified by 
chromatography over alumina using benzene- 
petroleum ether as eluant followed by repeated 
crystallisations from n-hexane in colourless 
form, m.p. 186° (a)^25» 14 . 5 * n j^as been 

provisionally named as hexandrone. (Found : 
C, 84*78; H, 1M4; requires C, 

84*89, H, 11*32^), 2, 4 -dmitropienylhydra 2 one, 
^ 30 ^ 52^4 ^-P* 320° (decomp.) ; Oxime, 

Cg^H^j^NO, m.p. 197-98°, reduction (aluminium 
isopropoxide) C 3 oH-„ 0 , m.p. 163°,. 

1109 cm’i (Secondary alcohol). It gave a pink 
colouration with Liebermann-Burchard reagent 
and yellow wi‘h tetranitromethane. 

An infra-red spectrum of hexandrone has 
been recorded with Perkin-Elmer model 137 
instrument (CHCI 3 ). The spectrum contains 
a strong band at 1715 cm'^, indicative of the 
presence of a ketone in a six-membered ring. 
The appearance of a sharp peak at 1630 cm'i 
suggested the presence of an ethyleni^ double 
bond. It. also contained a strong band at 
1177 cm’i characteristic of gem-dimethyl group. 
The interesting positions of sharp infra-red 
absorption bands at 1370, 1110 and .1000 cm"^ 
were also specific for C-methyl group and 
cyclohexane respectively. This compound is 
under further investigation. 
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BENZQTHIAZOLYL GUANIDINES AS 
ANTIBACTERIALS 

In view of the significant biological activities 
associated with the diguanides and guanidines 
as antituberculari’ 2 , antibacteriaD’^, algaecidal^, 
etc. it was thought worthwhile to extend 
the research in this line. In the present com¬ 
munication several N-ethyl-N'- (substituted) - 
benzothiazolyl-N"-alkyl guanidines have been 


synthesised by desulphurisation of correspond¬ 
ing thiocarbamides with yellow lead oxide in 
presence of alkyl' amines. 

N- E t hy I substituted)-benzothiazolyl 

thiocarbamides. —These were prepared by con¬ 
densation of 2 -amino-(substituted) benzoithia- 
zoles and ethyl isothiocyanate in the presence of 
dry benzene. The resulting product was washed 
with 'ether and dilute hydrochloric acid to 
remove unchanged reactants. 

N-E thy UN'-2-(4r-chloro)~benzothiazoly'UN''~ 
isopropyl guanidines. —mixture of N-ethyl- 
(4-chloro) -benzothiazolyl thiocarbamide 
(2*7 g), yellow lead oxide (4-5 g), isopropyl 
amine ( 0*6 ml) in ethanol (20 ml) was heated in 
a sealed glass; tube on a water-bath for 4 hours. 
After completion of the reaction the glass tube 
was opened carefully and the crude product 
filtered hot. The filtrate on cooling gave 
beautiful crystals. It was recrystallised from 
ethanol. Yield 60%, m.p. 202° C. Found : N, 
18*62 ; S, 10*56 C 13 H 17 CIN 4 S requires N, 18*89 ; 
S, 10*79%). 


Similarly, other N-ethyl-N-2-(substituted)- 
benzothiazolyl-N"-isopropyl guanidines have 
Table I 


N 


N-ethyUN'--2•‘(substituted)-benzothiazolyl‘■N"“isopropyl guanidines 

/\. 

1 

-NH—C—NH—CjHj 
N—CH (CH3)a 


\/\s/ 


S. No. 

Substituent 

Yield 

% 

M.P. 

®C. 

Molecular formula 

Nitrogen, % 

Sulphur, 

% 

Found 

Calcd. 

Found 

Calcd. 

1 

4-Chloro 

60 

202 

CuHijSNiCl 

18*62 

18*89 

10*56 

10-79 

2 

6 -Chloro 

65 

186 

C 18 H 17 SN 4 CI 

19*19 

18*89 

10*42 

10*79 

3 

4-Methyl •• 

75 

120 

C 14 H 20 N 4 S 

20*00 

20*29 

11*32 

11*60 

4 

5'Methyl 

80 

160 

C 14 H 20 N 4 S 

20*52 

20*29 

11*38 

11*60 

5 

6 -MethyJ * 

72 

138 

C 14 H 20 N 4 S 

20*49 

20*29 

11*41 

11*60 

6 

4'Ethoxy 

69 

158 

C 15 H 22 N 4 OS 

18*03 

18*30 

10*10 

10*46 


N-cth2/l-N'-2- (subsUtvsted)-henzothiazolyl^N'' -butyl guanidines 



•NH—C—NH—CaHfi 

1 

N—CHaCHaCHaCHa 


7 4-Chloro 

8 6-Cbloro 

9 4* Methyl 

10 5-MethyI 

11 6-Methyl 

12 4*£thozy 


77 

194 

64 

182 

72 

134 

80 

168 

89 

142 

85 

152 


Ci4Hi8SN4CI 

C 14 H 19 SN 4 C 1 

C15H22N4S 

C15H22N4S 

Ci5H2aN4S 

CieHa4N4SO 


17*72 

18*03 

18*30 

18*03 

19*20 

19*62 

19*80 

19*52 

19*28 

19*62 

17*19 

17*60 


9-99 10*30 
10*69 10*30 
11*30 11*04 
11*79 11*04 
11*68 11*04 
9*78 10*00 
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been synthesised by the reaction of N-ethyl- 
(substituted) -benzothiazolyl-thiocarbamide 
and ijsopropyl amine (Table I). 

AT- ethyl-N'-2-(substituted)-benzothiazolyl-N"’- 
alkyl guanidines .—These guanidines have been 
^ynthesised by treatment of the corresponding 
ihiocarbamides with different alkyl amines,, 
iristead of isopropyl amine, as usual (Table I). 

Hydrochloride of N-ethyl-N-2-(5-~chloro)- 
^^nzothiazolyl^N"^hutyl guanidine. —To the solu- 
‘'ion of N-ethyl-N'-2-(5-chloro)~benzothiazolyl- 
3Nr -butyl guanidine prepared in dry benzene, 
HCl gas was passed. The product was 
filtered and washed with dry ether thrice. It 
was crystallized from absolute ethanol. Yield 
60%, m.p. 254° C. 

Authors are thankful to the authorities of 
tile Banaras Hindu University, for providing 
riecessary facilities and financial assistance. 
Department of Chemistry, P. K. Bhargava. 

acuity of Science, Fateh Bahadur. 

Danaras Hindu University, 

V"aranasi-5, August 23, 1971. 
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EFFECT OF ESTROGEN ON* 

tubal transport of ova in rats 

FITTED WITH INTRAUTERINE 
CONTRACEPTIVE SUTURE 

Traintsport of ova through the Fallopian tube of 
jc^ts takes 4 days before they enter the uterus. 
Estrogens. are known to interrupt pregnancy in 
“thiis species when administered on day 1, 2 or 3 
:iDOst-coitum'^'^. Presence of a suture (lUCD) 
in. the rat uterus has been reported to mimic 
or“ synergize some of the effects of estrogen^'T. 
.Although it is now satisfactorily established 
tlxat an lUCD does not normally influence the 
•toxbal transport of ova in rats^, it has been con¬ 
sidered worthwhile to explore if a sub-optimal 
dose of estrogen could synergize the effect of 
•tlie device and accelerate ova passage in rats. 

Colony-bred young adult rats (130-150 gm) 
of the Institute were fitted with a nylon suture 
in one uterine horn as described previously^ ; 
Ihie contralateral horn served as the sham- 
operated control. The animals received post¬ 
operative antibiotic therapy for 3 days. Forty-- 
five days after insertion of the suture the rats 
^ere mated to coeval males of proven fertility. 


The day on which the vaginal smears showed tbe 
presence of spermatozoa was considered day 
1 of pregnancy. 

In pilot tests with normal pregnant rats it 
was found that a single intramuscular injection 
of estrone (20 z^g/rat) on day 1 of pregnancy 
caused cent per cent expulsion of ova from 
the tubes; lOz^g estrone was found to be 
ineffective. On this basis, groups of rats fitted 
with lUCD received either 10'or 20/^g estrone 
on day 1 of pregnancy and sacrificed 24 or 48 br 
later ; the ova collected from the Fallopian, 
tube were examined under a phase contrast 
microscope. 

It will be seen from the results presented in 
Table I that the presence of an lUCD had no 

Table I 

Effect of lUCD and estrogen on tubal transport 
of ova in rats 


Day of ova collection 


xrcaimcnt 

Day 2 

Day 3 

No estrogen 



Control side 

.. 10 f3-4) 3 

11 (2-5) 4 

lUCD side 

.. 11 (2-5) 3 

10 (1-4) 4 

10 jLtg estrone 



Control side 

.. 11 ( 1 - 5 ) 4 

13 (1-4) S 

lUCD side 

.. 12 (1-4) 4 

17 (2-4) 3 

20 /ig estrone 



Control side 

.. 12 (1-4) 4 

0 (0-0) 6 

lUCD side 

.. 14 (1-6) 4 

0 (0-0) 6 


* Total No. of ova collected with range in paren¬ 
thesis ; Number of animals in italics. 


effect on the tubal transport of ova. A single 
injection ’of estrone (lOztg/rat) on day 1 
pregnancy also gave similar results. However, 
tlhere was an acceleration .of ova transport 
when the dose of estrogen was raised to 20 
This was evident only on day 3 of pregnancy, 
which was in contrast to the report of Banik 
and Pincusi who observed that this dose given 
on day 1 completely eliminated tubal ova 
within 24 hr. A strain difference in rats in 
response to estrogen was probably indicated. 
Microscopic examination of ova did not show 
any interference with fertilization or their 
development. 

It thus appears that lUCD has no effect on 
tubal transport, fertilization and development 
of ova in rats. Similarly, a sub-optimal or 
optimal dose of estrogen does not hasten the 
tubal passage of ova. Apparently, in this 
species an lUCD mimics only the uterine effects; 
of estrogen and not those on the Follopian tnbe. 

This investigation was supported by grants 
from the Ministry of Health, Family Planning 
and Urban Development, Guverrwnent of Iiidi^ 
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CAPILLARY CONDENSATION OF 
WATER IN PROTEINS 

There is no general agreement about the manner 
in which the water of hydration is held by 
the proteins. It is, however, widely accepted 
that proteins sorb^'S water vapour by binding 
water molecules to specific hydrophilic sites 
at low relative vapour pressures followed 
by multimolecular adsorption or condensa¬ 
tion in capillaries as the relative humidity 
approaches unity. Recently we studied^’S the 
water vapour sorption-desorption hysteresis on 
gelatin, egg albumin and casein and explained 
the results by speculating the existence of pores 
in proteins. It is the purpose of this communi¬ 
cation to present an evidence of capillary con¬ 
densation of water taking place in these 
proteins. 

Contribution due to capillary condensation 
in small pores and to adsorption on the free 
surface has been separated by use of an 
equation suggested independently by FrenkeN, 
Halsey" and Hills and is generally known as 
FHH equation. This equation has the form 

log log (po/p) zr r log ^ 
where B corresponds to the fraction of surface 
coverage or any variable proportional to it such 
as amount adsorbed. 

Water vapour sorption data of first isotherm 
of gelatin, egg albumin and casein in each case 
from the earlier publication^ were plotted in 
Fig. 1 according to the FHH equation which 
gave curved plots. 

It has been demonstrated by Pierce^ that 
deviation from a linear FHH plot indicates that 


capillary condensation is occurring. He has 
further shown^^ that FHH plot may be used 
to detect small capillaries by showing a curved 
rather than straight line or straight line of too 
low a slope. These results conclude that 
capillary condensation is taking place in very 
fine pores of proteins. 



geletin(A), Oxoid geletin (x ), Egg albumin (^), and 
Casdn (0 ). 
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NEW TRANSFERRIN TYPE (S) IN 
SHEEP 

Tkaistsferrin polymorphism in sheep was first 
reported by Ashton (1958, a, h) who observed 
five transferrin alleles Tf A, B, C, D and Tf E, 
in. British breeds of sheep. Ashton et al. 
(1963) later reported five more transferrin 
alleles, Tf F, G, H, J, and Tf K in non-British 
nreeds. Since then a total' of 14 different 
ransferrin alleles have been reported in sheep 
(Ashton and Dongall, 1958 ; Khattab et al, 
1964 ; Efremov and Braend, 1965 ; Cooper, 
1966 ; King and Fechter, 1966; Fesus, 1967), 

the basis of sheep transferrin standardi¬ 
sation trial held in 1966 by the Europen Society 
for Animal Blood Group Research, Oosterlee 
and. Bouw (1967), however, have recommended 
tb.at only nine transferrin alleles be recognised 
and these have been designated Tf I, A, G, B, 
^7 M, D, E and P according to their decreasing 
olectrophoretic mobility on starch gel. Similar 
s todies on transferrins in Indian breeds of 
sfcieep, viz.j Nali, Lohi, Mandya and Nellore 
li3ve shown that the most commonly occurring 
■transferrin types in these breeds are Tf B, C, 
IVC,. and Tf D (Arora, 1970). 

The present communication describes the 
O'ccurrence of new transferrin type (s) which 
"Wore obtained in one individual of the Nali breed 
doring an extensive study of transferrin 
p>.olynnarphism in four Indian breeds of sheep 
aniid. thieir crosses. The serum sample from 
t fciis Individual denoted as Exptl. in com- 
Ip axis on to standard (Std.) (Fig. 1) was run 
along the standard serum got from Dr. Bouw 
of Copenhagen Laboratories, Wegeningen, 
Isr otberland. 

Soluble starch was hydrolysed and the gel 
was prepared according to “Kxistjansson” 
(1963). Twelve and half per cent hydro- 
l 3 ?^sed starch was used to give a 2 mm thick 
gol which after staining facilitated clear 
identification of bands without cutting. Tris- 
oitrate (pH 7*6) was used as the gel buffer 
and. borate buffer (pH 8*6) as the electrolyte. 

The starch gel electrophoretic separation of 
fixe new transferrin type (s) in the serum of 
individual under study (Exptl.) is shown in 
IFig-, 1. This figure also shows for comparison 
fix© separation of standard serum (std.) 
3 po-sitive for P and D. transferrin types (i e., a 
lieterozygote), P —^being the slowest moving 
transferrin reported so far. The standard 
sexum sample also shows two faint bands one 
cot which corresponds to Tf E. The serum of 


the animal under study shows three distinct 
transferrin bands, two of which have electro¬ 
phoretic mobility slower than. Tf P of thei 
standard serum and the third band corres¬ 
ponding to Tif D. This indicates* tfhati the 
animal is heterozygous for the transferrin 
alleles Tf E and the new transferrin type (s). 



M 

D 

E y 

Transferrins P , ' ? -;;' / " ^ 

Newj^^ ' 



• . f. ■ 

Exptl. Std. 

Fig. 1. Starch, gel electrophoretic pacterii showing the 
relative positions of new transferrin type (s) along with 
the Standard. 7V/r-citiate (pH 7-6) was employed as the 
gel buffer. 

The individual under study was born to a 
dam heterozygous for P and E transferrin 
alleles but the genotype of the sire is not 
loiown. Consequently, it must have inherited 
the E allele from its mother and new trans¬ 
ferrin allele from its father. Since the animal 
under study was anaemic, it died and this has 
prevented any further genetic and biochemical 
investigations. 

Ordinarily each transferrin allele expresses 
two bands when subjected to starch gel 
electrophoresis, one staining deeply (which is 
comparatively slow moving), and the other 
staining faintly (of standard serum in Fig. 1). 
In the case of the individual under reference, 
the E allele is expressed normally but the new 
transferrin allele (s) forms two bands which 
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are deeply staining and the one which stains 
comparatively lightly has a slower mobility,, 
thns representing a deviation from the normal 
situation. Whether the two new transferrin 
types, which have the electrophoretic mobilities 
slower than that of the transferrin types 
reported so far, represent expression of a single 
allele or two alleles cannot be ascertained. 
Since the new transferrin type (s) do not occur 
normally in the Nali breed, these must perhaps 
be the consequence of some gene mutation and 
may be related to the anaemic state of the 
animal just similar to a situation of Haemo¬ 
globin C or may be case of intracistronic 
duplication. Of the two new transferrin bands, 
we have designated the slowest moving band as 
Tf H and the second one as Tf N. 

The authors wish to express their thanks to 
Br. Bouw and Dr. Oosterlee of Copenhagen 
Laboratories, Wegeningen, for sjupplying the 
sheep reference sera. Senior author’s thank 
are also due to Indian Council of Agricultural 
Eesearch, for the provision of financial help in 
the form of Senior Fellowship during the course 
of this study. 

Haryana Agri. Univ., 

Hissar, 

Haryana (India),. 

August 2, 1971. 
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LOW CATION EXCHANGE CAPACITY 

OF ROOTS OF THE ROOT-PARASITE 
SANT ALUM ALBUM L. 

Though man was aware of parasitism among 
the angiosperms since long ago, his under¬ 
standing of the phenomenon has been rather 
slow. In fact as Ozenda^ and Kuijt^ have- 
pointed out, investigations on this interesting 
group of plants are still in the exploratory 
stage and that not even the causes and physio¬ 
logical aspects of semi-root parasitism have yet 
been completely understood. 

Santal'um album L., commonly called sandal¬ 
wood or sandal plant, is a semi-root parasite‘s 
on other plants with no particular specificity 
for hosts. Haustoria are produced on sandal 
roots and they establish parasitic union with 
roots of host plants with which they come in 
contact. Transfer of nutrients then takes place 
through vascular connections that are formed. 
For its survival, sandal has to successfully 
parasitize other plants within a few months after 
the germination of the seed ; thereafter it con¬ 
tinues to be dependent on the host plants 
throughout its entire life span of 40-60 years. 

Our knowledge of parasitism has not reached 
a stage wherefrom we can seek information 
either on the various materials which get trans¬ 
ferred from the host to the parasite or the 
actual mode of their transfer. However, with 
the help of radioisotopes, movement of some 
organic compounds and of minerals like phos¬ 
phorus and calcium have been followed in 
certain other root parasites like Melampyrum 
lineare^, Odontites verna^^'^, Striga asiatica^ and 
Striga senegalensis^'^. 

The uptake of nutrients by plants from the 
soil involves their initial absorption on the roots, 
cation exchange capacity (CEC) of the roots 
by influencing the activity and movement of 
ions, in the vicinity of the sites of active absorp¬ 
tion, affects Uptake at nUtrientfsio-. Though, 
Andoi5 has suggested that CEC of roots may 
not be related to nutrient uptake, there are 
numerous other reports demonstrating that the 
ability of the plants to take up cations from the 
soil is largely dependent upon the CEC of the 
plant roots and valence of the cation. 

Movement of nutrients from root to parasite 
and uptake of nutrients and CEC of Santalum 
and its experimental host Dolichos lahlab were 
investigated. The observations made on the 
CEC of the roots- of these plants are reported 
here. ' J 

Seedlings of S. 'album and D. lahlab, 4-6 
iponths old, were carefully uprooted from the 
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ots kept! in the green-house in such a manner 
hat the root tips were intact and free of injury. 
iioots' were clipped off and the roots were 
''ashed several times in running water. CEC 
P the roots was then determined according to 
method of Crooke^'^^ which comprises of 
ashing the roots in distilled water and char¬ 
ts them with 0-01 N HCl. The absorbed 

are then released in 1*0 N KCl solution 
Id. titrated immediately against 0-01 N" KOH 
"iTJLtion to pH 7. Titre values denote CEC 
>Ld are reported as milli equivalents (m.e.) 
lOO g of dry roots. 

The results (Table I) clearly showed that 
^ cation exchange capacity of Santalum roots 
as very low in comparison to its experimental 
^st Dolichos. The CEC of four other perennial 
laxiis which could serve as host for SantaVum 
as also determined. \The results revealed 
at CEC of sandal is low even when compared 
other perennial plants (Table I). This 


Table T 

Cation exchange capacity of roots of sandal 
and its host plants 


Plant 

m.e./lOOg* 

Santalum 

.. 7 

Eucalyptus sp. 

22 

Peltophorum sp. 

.. 34 

Dclonix sp. 

.. 28 

TatTiarindus sp. 

.. 52 

Holichos sp. 

44 


** Mean of 4-6 plants. 

irlraps explains one reason for its parasitic 


bit. 

When, one considers that CEC is definitely 
rr*elated to rate of cation uptake^”!*^ the 
rt that the sandal is a parasite with roots of 
exchange capacity assumes ‘physiological 
laificance. In order to know what happens 
the CEC on parasitization, sandal and 
Izchos plants were grown in the same pots, 
tex 3 months both the plants were removed 
di washed as described earlier. All the haus- 
•ial connections were severed and the two 
jLXits were separated. The CEC was deter- 
rred for parasitized sandal and host roots 
b>efare. 

Cxx the case of Dolichos there was no 
Terence between CEC of parasitized and 
parasitized plants, whereas in sandal there 
ts a significant increase in the CEC of roots 
parasitized plants (Table II). The exchange 
pa city of roots is governed by the external 
vironment and the metabolic activity of the 
SLixts. Parasitization renders the plant more 


Table It 


Cation exchange capacity of roots of parasitized 
and unparasitized plants 


Plant 

CEC n&../100 g* 

Santalum (Unparasitized) 

7 

Santalum (Parasitized) 

I3t 

Dolichos (Unparasitized ) 

44 

Dolichos (Parasitized) 

41 


* Mean of 4-6 plants; t Significant at 1 ^ level. 


vigorous and healthy and results in increased 
exchange capacity of their roots. 

Mrs. Ktinda Deval is thankful to the Council 
of Scientific and Industrial Research, New 
Delhi, for the award of a Research Fellowship. 
Microbiology and Ktjnda Deval. 

Pharmacology V. N. Vasanthrajai'T. 
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Bangalore-12, August 13, 1971. 
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Th/U RATIO AS AN AID IN PROS- 
PECTING FOR DIAMONDS IN THE 
KIMBERLITIC ROCKS OF INDIA 

Gangadharam and Aswathanarayana^ deter¬ 
mined, by neutron activation analysis, thorium 
(av : 19*7 ppm) and uranium (av : 0*61 ppm) 
contents in the kimberlite diatr ernes of 
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Wajrakarur (15° 01' N ; 77° 23' E) and Latta- 
varam (14° 55' N ; 77° 17' E) and the kimber- 
litic dykes (with carbonatitic affinities) of 
Chelima (15° 27' N; 78° 42' E), all in Andhra 
Pradesh. They found consistently high Th/U 
ratios (range: 23 to 45; av : 32). That the 
high Th/U ratios may be the inherent feature 
of some Andhra Pradesh kimberlites and may 
not be due to the granitic xenoliths may be 
surmised from two observations (i) the Close- 
pet granite and the Peninsular gneiss (which 
might have provided the granitic xenoliths in 
the Wajrakarur kimberlites) have Th/U ratios 
of 6*4 and 1*9 respectively- and (u) the 
kimberlitic rocks emplaced in the Cumbum 
Phyllites are also characterised by high Th/U 
ratios. On the basis of detailed radiometric 
studies in the w'ell-known diamond field of 
Yakutia, USSR, Akimov and Semenov^ recently 
^owed that (i) the kimberlites are generally 
more radioactive than the host rocks, (ii) there 
exists a relationship between the thorium and 
diamond contents of kimberlites and (Hi) the 
diamondiferous kimberlites are characterised 
by low Th/U ratios of the order of 3 to 4, 
whereas kimberlites without diamonds are 
characterised by high Th/U ratios of the order 
of 15 to 20. The kimberlites of South Africa^ 
which are known to be diamondiferous have 
Th : 11*2 ppm, U : 2*8 ppm, Th/U : 4, and 
hence do fit into the pattern delineated for 
Yakutia. These conclusions not only explain 
as to -why those Andhra Pradesh kimberlites, 
which are currently being mined, have not 
been highly productive (in terms of number of 
carats per thousand tons of material processed), 
but also provides a powerful new tool for. 
prospecting for diamonds in the kimberlitic 
rocks of Andhra Pradesh (the home of the 
fabulous diamonds of Golconda) and Madhya 
Pradesh. Gross radioactivity measurements 
for locating the kimberlitic areas and Th/U 
ratio measurements for locating the diamon¬ 
diferous zones in kimberlites, could be conveni¬ 
ently made by gamma-ray scintillation spectro¬ 
metry. Helicopter surveys^ (employing 5" x 5" 
sodium iodide, thallium activated .crystal; 
25 mph speed; determination of Th from 
peak at 2*42-2*62 Mev; determination of U 
from peak at 1*65-1*88 Mev) and in situ 

ground^’T and mine surveys for Th, U and K 
using a three channel portable gamma-ray 
•scintillation spectrometer (which costs about 
Rs. 20,000 to build) could be employed for the 
purpose. 


Centre of Advanced U. Aswathanarayana. 

Study in Geology, 

University of Saugar, 

Sagar, M.R, August 26, 1971. 
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CHANGES IN THE ACTIVITY OF 
CYTOCHROME OXIDASE DURING 
ADAPTATION OF EARTHWORM 
LAMPITO MAURITII TO DIFFERENT 
TEMPERATURES 

Information concerning the changes in the 
activity of cytoohrome oxidase on thermal 
acclimation is scant. Freed^ found increased 
cytochrome oxidase activity in goldfish muscle 
on cold acclimation. Bishop and Go-rdon- 
reported that adaptation temperature has no 
effect on cytochrome oxidase activity. Working 
with Lampito mauritvh Saroja and Rao-* reported 
that cytochrome activity increases on cold 
adaptation. Nayeemunnisa'^ working with the 
same animal reported increase in lipase acti¬ 
vity on cold acclimation. The present study 
was undertaken to see if similar changes in, 
the same direction occur in the cytochrome 
oxidase activity also. It is anticipated that 
the study would yield interesting results toward 
proper understanding of the cellular mecha¬ 
nisms that underlie thermal compensation. 

Earthworms, Lampito mauritiij were collected 
in the same locality and kept in the laboratory 
in glass troughs immersed in tap-water. The 
troughs were covered with wire sieves to 
prevent the escape of the worms. For the 
experimental acclimation worms were kept at 
the cold (20-0. warm (35° C) and normal 
(28 ± 1“ C) temperatures for more than 15 days 
to get Ihem com.pletely acclimated to the 
respective temperatures. Body fluids of normal 
cold and warm acclimated worms were utilised 
for analysis. These were extracted from the 
worms by cutting the worm into pieces in a 
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toe sieve mesh and the fluid was squeezed out 
from the bits by hand pressing into an embryo 
cup. 

Cytochrome oxidase activity was followed by 
the colorimetric method of Oda et al.^ utilizing 
fresh body fluids of acclimated and control 
worms. 

Table I 

OhaTzges in the activity of cytochrome oxidase 
following thermal acclimation in 


Lampito mauritii 


Group 

Mg. Neotetrazolium 
chloride/100 ml/hour 

‘ t ’ 

Gold accliniated .. 

26-.86±6-l 

6'62* 


(8) 

/)=0-001 

Controls (normal) .. 

15-09 d:2*9 

5-20t 


(9) 

2)=0-001 

^V■arln accJimated .. 

14-83±3-0 

0-181 


C9) 

Not significant 


Values are mean i S.D. 

HSr umber in parenthesis indicates number of observa¬ 
tions. Between cold and warm, t Between cold 
and normal, J Between controls and warm. 

Tile data presented in Table I illustrates that 
tixe 'Cytochrome oxidase activity is significantly 
liigfcL on cold acclimation compared to that of 
Warm acclimated and control animals. On 
wsirm acclimation the activity showed signifi- 
can-fc decrease compared to that of cold accli- 
i:na.ted animals. The per cent increase of acti- 
vity in cold worms over controls is 78-1 and 
■th-o per cent decrease on warm acclimation over 
controls is 2. The per cent decrease of activity 
trx ‘^'warm’ worms over cold acclimated animals 
is 49-2. The levels cf significance (t value) 
Ibotween normal and cold, and that between 
oolci and warm are 5*62 and 5*20 respectively 
Ttie values are significant at 1% level. Such 
ctianges in the activity of cytochrome oxidase 
csliol loe correlated to the changes in the activity 
of electron transport system. The compensa- 
'to.x'y increase in the cytochrome oxidase 
s.cti'vity on acclimation to low temperature may 
iradicate higher activity of the electron trans- 
:p.O'rt system on acclimation to decreasing 
-temperature. These changes in enzyme activity 
irxzsLy indicate shifts in metabolic pathways. 

The author is grateful to Prof, K. Pampapathi 
Head of the Department of Zoology, 
Bs-mgalore University, for critically going 
-ttmou-gh the manuscript and for offering 
f a-cilities. 

apartment of Zoology, Nayeemuxnisa. 

:^^ng:alore University, 

Bangalore-1, South India, 

14, 1971. 
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A METHOD FOR ISOLATING PURE 
CULTURES OF THE INFECTIVE STAGE 
JUVENILES OF BUNOSTOMUM 
TRIGONOCEBHALUM 

In spite of rigorous precautions it was not 
uncommon for ‘‘Donor” lambs and kids experi¬ 
mentally infected with Bunostomum trigono- 
cephalum (Rudolphi, 1808) to pick up light 
infection of Strongyloides papillosus (Weld, 
1856) and we were beset with the difficulty 
of eliminating the juveniles and the free-living 
stages of the latter from faecal cultures. We 
have used with advantage the following method 
to obtain a pure isolate of B. trigonocephahim 
juveniles. 

The faecal samples from lambs experimentally 
infecteci with B. trigonocephalum and having 
concomitant infection of S. papillosusi were 
cultured following the method of Anantaraman^ 
and incubated at a constant temperature of 
30° C and relative humidity of 70-100%. The 
water in the outer jacket, to which infective 
juveniles migrate, was removed daily and 
replaced with fresh water. The juveniles were 
identified and the number occurring daily was 
counted by the dilution method. 

The juveniles of S. papillosus formed much 
earlier and in larger numbers than the juveniles 
of B. trigonocephalmn. On the first three days 
only the infective juveniles of S. papillosus 
were present (Table I). On the fourth day of 
incubation, both types of juveniles were present 
in the proportion of 1 : 1 to 1 : 1*9 (Table I). 
After seven days of incubation only the 
juveniles of B. trigonocephdhum were present. 
The maximum number of juveniles of 
B. trigonocephalum were present on the 6th 
day but there was a liberal admixture with the 
juveniles of S. papillosus. On the 8th day of 
incubation the water jacket of the culture 
apparatus provided a pure culture of B. trigono,^ 
cephaluin juveniles- 
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Table I 

Showing the ratio of the output otf the infective 
juveniles of Bunostomum trigonocephalum 
and S. papillosus from the culture apparatus 
incubated at 30° C and in a relative humidity 


of 70-100% 


No 

of 

days 

incubated 

Ratio of B- trigonocephalum to .S. papilhsus 
juveniles in five sample cultures 

1 2 3 4 5 

1 

2 

.. 

•• 

•• 

3 

0 : i 0 : i 0 ! i 

0 : i 

0 : i 

4 

1 : 1-6 1:1 1 : l-Q 

1 : 1 

1 : 1-6 

6 

1:1-2 1:0-8 1 : 1-1 

1 : 1-2 

1 : 1*1 

6 

1:0-6 1:0-1 1 :0-13 

1 : 1*3 

1 : 0-1 

7 

1:0 1:0 1 : 0-06 

1 : 0*18 

1 : 0 

8 

1:0 1:0 1:0 

1 : 0 

1 :0 

9 

1:0 1:0 1:0 

1 : 0 

1 :0 

10 

1:0 1.0 1:0 

1 :0 

1 : 0 

11 

1:0 1:0 1 sO 

1 : 0 

1 : 0 


The optimum development of the juveniles of 
B. trigonocephalum in four days at 29-30° C 
has been reported by Sarimsakov^ and Belief 
but we found that the development of some 
juvenile is much slower and this enabled us to 
obtain a pure culture by daily harvesting of 
the juveniles. 

Division of Parasitology, V. K. Srivastava. 
Indian Veterinary G. Subramanian. 

Research Institute, 

Izatnagar, Bareilly (U.P.), 

August 4, 1971. 

1. Anantaraman, M., Ind, Sci., 1942, 12, S7. 

2. Saiimsakov, F. S., Shornih Nauehnik Trudoy Uzbek- 

skoi Akad. Selskhozyiai-tyeniikh 1959, 13, 

112 . 

3. Belle, E. A., Can. J.ZooL, 1969, 37, 289. 

ASPERGILLUS FLAWS LINK. 

—A FUNGAL PARASITE OF EPILACHNA 

VIGINTIOCTOPUNCTATA F. 

Fungi imperfecti have Entomophagous members 
like Aspergillus flavus L. A wide range of 
insects are susceptible to Aspergillus flavus 
The pathogenic action is considered to be 
entirely due to the toxic action of the fungusi’^-s. 
Importance of toxins produced by A. flavus are 
also recognised in the fields of Veterinary 
Science and Medicine^. 

Working on the insect pest Epilachna 
vigintioctopunctata F., it was found that 
A. flavus was parasitising and controlling the 
populations of the insect in the egg, larval, 
pupal and adult stages. The spores of the 
;fungus when sprayed on the insects on infested 


leaves killed them in three days. Crude toxin 
of A. flavus obtained by growing the fungus 
in vitro (in Richard’s liquid nutritive medium) 
was sprayed on larvae of E. vigintioctopunctata, 
while on fresh brinjal leaves. The larvae in 
the control sprayed with autoclaved Richard’s 
medium alone, grew normally and pupated 
with a low mortality, while the toxin treated 
ones stopped feeding, showed tetanic reactions 
and subsequently died (Table I). 

Table I 

Ten 12-dat/ old larvae were used in each test 
Period of Average number of larvae dead when sprayed 


exposure with the crude toxin 

to- 

toxin Days K emarks 

in days 0 3 5 7 9 11 13 

Neat 

1 . 0*5 / Richard’s 

( medium 

2 0*5 .. 1*0 1*5 1-6 2*6 3-5 f 

3 0*5 2*0 2-0 6-5 6-6 6*6 7*0 I Richard’s 

4 0-6 2-0 4-6 7*5 7*5 7*5 9-0 J medium 

6 2-6 2-0 6-0 8-0 8*0 9-6 10-0 ] + 

6 2-6 2*0 6*5 8*0 8*0 9-5 10-0 | toxin 

7 2*6 2*0 7-0 9*0 9*0 9-5 10*0 L 


Maximum kill is obtained from the culture 
filtrate incubated for 13 days, while culture 
filtrates incubated from 5 days to 11 days gave 
a kill ranging from 70% to 95%. 

Spraying the larvae with spore suspensions 
of A. flavus did not bring out an immediate 
knock down of the larvae as was noticed in 
the case of spraying with the crude toxin 
(Table II). 


Table II 

Nine larvae were used m each test 


Number of larvae dead in hours 

24 

48 

72 

96 

120 

1 

3 

9 

9 

Fungal 

2 

3 

6 

9 

1 spores 

3 

3 

6 

9 

r seen on 

4 

3 

9 

9 

i insect 


Thus, while the crude toxic filtrate of 
A. flavus has a good knock down effect on the 
insect, the spores not only kill the insect, but 
also help in dispersal of the fungus in the field. 
It would seem that a combination of the crude 
toxin and the spores may prove to be more 
effective in the field for the control of Epilachna 
vigintioctopunctata F., as an integrated control 
measure. 

The authors are grateful to the Indian 
Council of A]gricultural Research for the 
sanction of the Retired Scientist’s Scheme under 


i 

I 

i 

I 
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*-iQ:h ihis< was done. They are also grateful 
the Principal, S.V. Agricultural College, 
G. H. Sankara Reddi, for the facilities 
^A;^ided. Thanks are also due to Dr. J. 
t^hDayya, Head of Pathology Division of the 
for helpful suggestions. 

tojTiology Research C. Krishnamoorthy. 

-*^boratories, M. Sankar Naidu. 

Agricultural College, 

"^ipati, August 14, 1971. 
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ISr ON-SEASON BOUND DOLICHOS 

L. WITH NEW PLANT TYPE 

oxjcTiviTY of a crop mainly depends on ‘plant 
\ Hence the prime objeedve in the plant 
dling programme of any crop is to get the 
'£ilole plant architecture which maximises. 

piroducUon per 'unii area in unit time. 
€ 5 ss has been achieved in boosting up the 
laetion through the development of varieties 
ideal plant type in case of major cereals 
wlneat and paddy. Short stature and erect 
!S in them have increased their photo- 
letic efficiency and their response to appli- 
a of high doses of fertilizersFurther, 
le^x/elopmenl of non-,season bound types in 
makes it possible to grow all round 
'Ocir under wider agro~cliinatic conditions. 
TTUich work has been done previously in 
‘iii'cction in case of pulse crops. This is 
I Old on a segregant which is non-season 
!. with ideal ])lant typo in Dolichos lab-lab, 
r Rnown as ‘avare’, 

te‘7?o.s lab-lab var. lignosm^ Prain is a 
Lfc>lC cUiu pulse crop. It is a field type 
a tod to a large ext ent in Mysore, Tamil 
o.rad Andhra Pradesh. It has a spreading 
W'ilh tendrils, each plant occupying an. 
£ 3 to 4 sq ft. (Fig. 1). It blooms under 

conditions of winter only, Dolichos 
j var. typiciis Prain is a perennial, 
'rxiinatc, garden type, needs a mechanical 
t (pcndal) and spreads over an area of 
ft. Hybridization was effected between 
i;:i.eTJitral Dolichos lab-lab var. typicus type 
►oelly cultivated Dolichos lab-lab var. 


lignosus. The hybrid (F;,^) is indeterminate, 
spreading type with tendrils and is a perennial. 



Mus. 1-2 


A segregant was found in generation 
(breeding true even in F,. generation) which 
jcscmblcd neither of the parents in habit. It 
is bushy, determinate in habit without tendrils 
(Fig. 2) which affords a possibility to accom¬ 
modate more number of plants per unit area. 
Every branch of this plant ends up in an inflo¬ 
rescence, thus, much of the plant nutrients 
available are utilized for productive purpose 
resulting, in higher yield of pods and seeds. 
It is early maturing, bears pods in 4 to 4^/^ 
months as against local lignosus type which 
needs 7 to 8 months for maturity. The pod 
fragrance' commonly called as ‘sogadu’ or 
‘.sonc’ which has got great consumers’ preference 
is preponderant. Being a non-season bound 
type it opens a possibility of availability of 
this vegetable throughout the year. 

The authors acknowledge the help from 
Prof. L, S. S. Kumar of ICAR’s Retired 
Scientist’s Scheme, Universdty of Agricultural 
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Sciences, Hebbal, Bangalore, for his kind 
review of this note. 

Department of S. R. Viswanatha. 

Agricultural Botany, G. Shivashankar. 

Univ. of Agri. Sci., A. Manjunath. 

Hebbal, Bangalore-24, 

August 2, 1971. 


1. Jennings, P. R., Crop Sci., 1969 , 4, 13. 

2. Borlaug, N. E., Proceedings of the Third Ititer- 

national Wheat Genetics Symposium ^ Australian 
Academy of Sciences, Canberra, 1965, p. 1. 


A NEW SPECIES OF HYALODEUDRON 
FROM INDIA 

During the study of folicolous hyphomycetes 
of Jodhpur, the authors encountered, an 
interesting species of Hyalodendron Diddens on 
the leaves of Hibiscus rosa-s-inensis Linn, 
growing in Botanic Gardens, Jodhpur Univer¬ 
sity, Jodhpur. The- details of morphological 
characters showed that the present isolate is 
distinctly different from other known speciesl 
in (having short claviform conidiophores and 
fusoid conidia. The conidial size is conapara- 
tively bigger than all known species. The 
isolate is, therefore, being disposed off as a 
new species. 

Hyalodendron fusiforme sp. nov. (Figs. 1-6) 



FIGS. 1-6. Figs. 1“6. Conidiophores with sporogenous 
cells and conidia. Fig. 6. Conidia borne in simple and 
branched chains. 

Colonies spreading with sparse aerial 
mycelium; hyphae branched, septate, l*3-2*0/i 
wide ; conidiophores erect or decumbent, 
simple, unbranched, narrow at the base and 
broad at the apical portion, variable in. length, 


12-3-35-7 X 3-0-5-4 (average 24-5 X 4*1) ; 

bearing sporogenous cells or conidia at the 
apical portion ; .conidia blastogenous, frequently 
in small clusters, becoming catenulate by acro- 
petalous formation of new conidia, conidial 
chain dendrically branched, one-celled, hyaline, 
fusoid 8-2-13 *6 X 2'7-4*0 (average 9-8 
X3'9)/4. 

Isolated from the leaves of Hibiscus rosa- 
sinensis Linn. Culture deposited in C.M.L, Kew 
(C. No. 129298). 

Hyalodendron fusiforme sp. nov. 

Coloniae patulae, mycellio aerio sparse ; 
hyphae ramosae, septatae, hyalinae, 1'3-2*0^ 
diam ; conidiophore erecta vel decumbenta, 
simplicia, aramosae, longifudine va;ria, 12*3- 
35*7 X 3*0-5*4 (media 24*5 X 4-1) clavata, 
fCellulae sporogenae vel conidia terminalia 
gerentia ; conidia plerumque gregatum orta, 
origineu, . conidiorum monorum acropetalum 
serius catenulata, conidiorum catenulis dendrio- 
ramosis, unicellularis, hyalina, fusoidea, 8 *2-13 *6 
X2'7-4*0 (media 9-8 X 3*9) 

Cultura in foliis Hibiscus rosa~-sinensis Linn., 
India, S. M. Reddy et K. S. Bilgrami, IMI 129298 
lypus. 

The authors are grateful to Drs. G. C. 
Ainsworth and M. B. Ellis of Kew, for 

sending the opinion on the .culture, to Dr. Donald 
P. Rogers, Professor of Botany, University of 
Illinois, for Latin, translation. ^ 

Department of Botany, ,^*AaaaH ‘H 'S 

University of Jodhpur, K. S. Bilgrami. 

Jodhpur, India, March 31, 1971. 


^ Present Address : Botany Department, Osmania Uni¬ 
versity Post-Graduate Centre, Warangal. 

1. Ciccarone, A., Attnls, Inst. Phytopath, Benaki', N. S., 
1964. 6 , 27. 


IN VITRO CULTURE OF THE SEEDS 
OF A ROOT PARASITE : AEGINETIA 
INDICA LINN. 

In general it is believed that the germination 
of the seeds of parasites is difficult as they are 
dependent on some stimulants secreted by the 
hosts. However, in recent years considerable 
data has accumulated on the germination of 
.such seeds without the association of hosfe 
in vitro^. Rangan (1965)2 obtained germina¬ 
tion and callusing of the embryo in seed cul¬ 
tures’ of Cistanche tubulosa and the callus 
further differentiated shoots. In this communi¬ 
cation the initiation of germination and the 
formation ot from the in vitro grown 
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seeds of Aeginetia indica Linn., a member of 
the Orobanchaceae are reported. 



FJGS. 14. Jbig. 1. betas at calture, x 3. Figs. 2-3. 
Wholemount preparations of germinating seeds from 
2-week-old culture *, note the intact seed coat, and the 
enormously swollen embryo in Fig. 3, X130; 70. Fig. 4. 
A 6-week-old culture on BM + CM (10%) + kinetin 
(1 ppm) showing the calluscd embryos, X nat size. 

Aeginetia indica, a parasitic herb, grows- 
apparently on !the roots of many different plants. 
The mature oapsules containing numerous, 
minute, pale yellow seeds (Fig. 1) were 
collected from the nearby forests and allowed 
to shed seeds in petri dishes. The sterilization 
of seeds was done similar to that in OrohaTiche 
aegyptiaccL^ either directly or after pre-soaking 
them for 24 hr in water or gibberellic acid (50 
ppm). Then the seeds were transferred to 
agar nutrient media with a fine sterile scalpel. 
A modified Whites’ medium containing mineral 
elements, glycine, vitamins and sucrose (2%) 
served as control (BM). Supplements like 


coconut milk (CM), lAA, NAA, 2, 4-D, kinetin 
and casein hydrolysate (CH) were added to 
BM before autoclaving. All -cultures were 
maintained at controlled conditions of light, 
temperature and humidity. 

At culture the seeds contained a starchy 
endosperm enclosing an undifferentiated embryo. 
The latter lacked the demarcation into the 
radicle, plumule and the cotyledons. 'On BM 
the seeds turned dark brown within a week 
after culture. They lay quiescent and failed 
to show any signs of germination even after 
10 weeks of culture. Similar responses were 
noted in seeds sown on BM -f CM (10%) ; 
BM-fCM (10%) 4- lAA or NAA or kinetin 
(Ippm each); BM + CH (1000 ppm) + 
kinetin (5 ppm) + 2, 4-D (2 ppm) ; and BM 
-1-CH (1000 ppm) + kinetin (2 ppm) -j- lAA 
(2 ppm). 

Ho<wever, good responses were obtained in 
pre-soaked seeds sown on BM supplemented 
with CM (10%) -f kinetin (2 ppm) or both 
kinetin (2p-pm) and 2, 4-D (2ppm). After a 
week of culture the seeds enlarged considerably. 
Subsequently the seed coats ruptured and the 
enlarging embryo emerged out after 2 weeks 
(Figs. 2, 3). In 6-week-old cultures the entire 
surface of the medium was filled with the 
germinating seeds. The radicle differentiated 
and occasionally developed into a root. The 
embryos, however, exhibited enormous swelling 
all over their surface. .Many of them 
ruptured to yield a friable mass of yellowish 
tissue (Fig. 4). The microscopic examination 
of the embryos revealed that the callus origi¬ 
nated from all over the surface. The callus 
comlprisjed cells of diverse shapes and sizes. 
Thus with the use of in vitro culture technique 
the seeds of the parasitic angiospeims can be 
germinated without , the association of the host. 

Grateful acknowledgements. are extended to 
the University Grants Commission, for the 
award of a Senior Research Fellowship to one 
of us (K. N.). 

Dept, of Botany, M. S. Chennaveeraiah. 
Karnatak University, K. Nataraja. 

Dharwar-3, P. S. Chikkannaiah. 

Mysore State, August 16, 1971. 
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PYRICULARIA ON BARLEY 

During our survey of plant diseases in the 
winter months of 1969 and 1970 around Tirupati, 
we noted severe leaf spot on barley (Hordeum 
vulgare L.) and Italian millet (Setaria italica 
Beauv.) grown in the experimental farm of 
S.V Agriculture College, and on ragi (Eleusine 
coracana Gaertn.)', rice (Oryza sativa L.), bajra 


[ Current 
Science 

are pale brown, cylindrical, straight or slightly 
curved, 1 to 4 septate, geniculate, with blunt 
tips and bulbous bases, and measure 12-24- 
130*08 X 3*06-7-65 Conidia are hyaline, 
obclavate, straight, mostly 3-celled, rarely 
2-celled, with a narrow apex and a broad base 
and distinct hilum, and measure 12*24-32*13 X 
7*65-10*71 fi. 


Table I 

Comparison of isolates of Pyricularia 

Conidia Conidi ophores 


Length* Width* Septa Length Width Septa 




at 

C 

H 

C 

H 

C 

H 

H 

H 

Hordeum vulgare 

Max. 

32-13 

35-65 

10-71 

7-75 

2 

2 

130-08 

7-65 

4 


Min. 

12-24 

12-4 

7-65 

6-2 

1 

1 

12-24 

3-06 

1 

Oryza sativa 

M ax. 

31-00 

36-65 

9*3 

9-3 . 

2 

2 

232-5 

6-2 

3 


Min. 

12-4 

13*95 

7-75 

6*2 

1 

1 

49-6 

3-1 

2 

Setaria italica 

Max. 

31-00 

31-00 

9-3 

9-3 

2 

2 

160-1 

4-65 

3 


Min. 

12-4 

12-4 

6-2 

6-2 

1 

1 

45-5 

3-1 

2 

Eleusine coracana 

Max. 

27-9 

34-1 

7-75 

7-75 

2 

2 

124-00 

6-2 

4 


Min. 

15-5 

12-4 

6-2 

0-2 

1 

1 

46-5 

3*1 

2 

Pennisetiim typho¬ 

Max. 

31-00 

38-85 

9-3 

7*75 

2 

2 

139-5 

6-2 

4 

ides 

Min. 

9-3 

15-5 

6-^ 

6*2 

L 

1 

31-OU 

3-1 

2 

Arundo donax 

Max. 

29-45 


9-3 

»• 

2 

.. 

124-00 

6-2 

3 


Min. 

15*5 


7*75 

.. 

1 

. 

36-2 

3-1 

2 


* [n microns, t H—From sporulating kaf lesions, C—From sporalating potato-sucrose-agar cultures. 


(Pennisetum typhoides Stapf and Hubb.) and 
Arundo donax L. in some other farms. Single 
spore isolaites yielded Pyricularia. Infection 
of barley by Pyricularia has also been noticed 
at the Sugarcane Institute, Anakapalle, during 
February 1970 and the isolate has since been 
identified as) Pyricularia gjisea Sacc. at the 
CMI, KewC Presently, the isolate from barley 
has been compared with the other isolates of 
Pyricularia both from the point of view of 
spore morphology and infectivity. 

When the isolate from barley was inoculated 
on leaves of barley plants minute yellow spots 
developed on the 3rd day. These yellow spots 
enlarged with time developing a browned centre. 
The spots eventually measured 2-3 cm long and 
2-4 mm wide with 3 distinct zones—central 
pale brown necrotic area surrounded by a dark 
brown margin and an outermost chlorotic halo. 
Lesions develop on both young and old leaves. 
Lesions may coalesce to form large, irregular 
and elongated areas, accompanied by extensive 
yellowing of ‘ilhe leaves., The conidiophores 
and conidia develop on both surfaces of the 
lesion. 

Conidiophores emerge through stomata .or 
between epidermal -cells in groups of 4 or 5, 


Table I gives details of spore measurements 
of the different isolates. Isolates from A. donax 
did not spo-rulate in culture. Conidiophoresi 
from rice leaves are the longest, while those 
from other hosts fall within a narrow range 
of 124 to 150 In lesions the length of 
conidia of all the isolates fall within the range 
of 28 to 32 /i. The width of conidia from barley 
leaves is the greatest and those from E: cora- 
cana the smallest In culture, conidia of barley, 
ragi and bajra isolates are similar in width., 
forming one group, and those of rice and 
S. italica are wider forming another group. 
These spore measurements fall within the range 
reported by Asuyama- for various, Pyricularia 
isolates. . 

At least 4 single spore isolates from each, 
of the hosts were used in the pathogenicity 
tests. The night temperatures fluctuated 
between 15 and 25° C during these experiments. 
All the 4 varieties of barley—^B.D. 27, piroline, 
N.P. 104 and N.P. 113—^were highly susceptible 
to the barley isolates, which did not infect 
IR 8, TN 1 and GEB 24 cultivars of rice 
(O. sativa)^ E. coracana, S. italica^ P. typhoides, 
S. vulgare, T. vulgare and A. donax. Isolates 
of Pyricularia from E. goracana, S. italica^ 
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P. typhoides and A. donax appeared, to be 
specific to their respective hosts under the 
experimenta]; conditions of the investigation. 
An isolate from rice was, however, infective 
to barley also. 

We record our thanks to the Principal and 
cclleagues of the College of Agriculture for 
their help. 

Dept, of Botany, 

S.V. University, 

Tirupati, 
and 

Dept, of Botany, 

University of Madras, 

Madras, August 23, 1971. 


Y. R. Sarma. 
M. V. Nayudu. 


S. Suryan'arayanan. 


1. Appalanarasiah, P. and LaUshmikantham, M. (Private 

communication). 

2. Asayama, H., The Tice Blast Disease, Johns Hopkins 

Press, 1963, p. 9. 


OCCURRENCE OF CERCOSPORA 
CITRULLINA ON MUSKMELON 

Muskmelon, (Cucumis melo L.), an important 
popular fruit crop grown in Tamil Nadu, was 
found severely infected with a species of 
Cercospora. Serious damage was observed on 
C. melo and C, calloms (Rottl.) Cogn. at the 
Agricultural Experimental Farm, Annamalai 
University, during November-February, 1969-70. 
A brief description of. the disease is given 
below : 

Leaf spots mostly circular, slightly irregular, 
1-3 mm in diameter, pale yellow to light brown, 
sometimes' ash-coloured with well-defined, 
slightly raised light brown margins ; fruiting 
amphigenous, chiefly epiphyllous; stromata 
prominent, light yellow consisting of a few 
cells. 

Conidiophorcs usually in spreading fascicles 
of 5-8, very rarely in singles, light yellow to 
sub-hyaline, straight, slightly curved with 2-6 
prominent geniculations, multiseptate, un¬ 
branched, 23-81 in length and 2-4 in width 
(Fig. 1). Conidia hyaline, acicular, straight or 
rarely curved, distinctly multiseptate with broad 
base and acute tip ; 50-200 X 2-3 /u with 2—12 
septa. 

The morphological characteristics of the 
fungus seem to agree with Covcosporc citTullincL 


Cooke^^ and hence identified as Cercospora 
citrullina. Though the pathogen C. citrullina 
has been recorded on the leaves of a number of 
cu.-!urbitaceous hosts in India--^ like Tricho- 
santhes anguina L., Bryonopsis laciiiosa L."^, 
Citrulhis vulgaris Schrad, Momordica charantia 
L., Coccima cordifolia (L.) Cogn., Cucurhita 
maxima Duch. and Sechium edule (Jacq) Sw. 
this .seems to be the first record of the pathogen 
on Cucumis melo and C. callosus. 



Type specimens have been deposited in the 
Herb. Crypt. Ind. Orient., Indian Agricultural 
Research Institute, New Delhi. 

The authors record their sincere thanks to 
Dr. G. Rangaswami, Vice-Chancellor, Tamil 
Nadu Agricultural University, for his critical 
perusal of the paper. They are thankful to 
Dr. N. N. Prasad, and Dr. C. N. Sambandam 
for the encouragement and facilities provided. 

Division of Microbiology, D. Purushqthaman. 
Faculty of Agriculture, V. Ragunathan. 
Annamalai University, 

Annamalainagar (P.O.), 

Tamil Nadu, India, August 10, 1971. 


1. Chupp, C., A M<i^ogratih of the Fung-rif Genus Cerco* 

spora. Itliaca, New York, 1953, p. 609. 

2. Ragunathan, V., Purashothaman. D- and Prasad, 

N. N., Annamalai Cniv. A^^ri Res. Annu,, 1970, 

21 , 1 , 

3. Rangaswami, G and Chandrasekaran, S., Mycologia, 

1961, 53, 371. 

4. —, Seshadri, V. S and Lucy Chennamma. K. A., 

Fungi of South India, Univ. Agri. Sciences, 
Bangalore, 1970, p 195. 

5. Rao, P. N , Indian Pkyiopath . 1965? 15, 112, 
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REVIEWS AND NOTICES OF BOOKS 


Physics of p-n Junctions and Semiconductor 
Devices. Edited by S. M. Ryvkin and Yu V. 
Shmartscv. (Consultants Bureau and Plenum 
Press Publication), Pp. ix + 366. Ptice $40.00. 
Tihis is a collection of 68 research papers on 
semiconductor physics, theory and applications, 
being* the work done by Soviet scientists. The 
original Russian text was published in. 1969 
for the A, F. Joffe Physicotechnical Institute 
of the USSR Academy of Sciences. This 
corrected English, translation of the special 
research report will be welcomed by all English- 
knowing scientists working in this growing 
field of research A. S. G. 


University Physics Series. Edited by Professor 

B. Donovan : 

Group Theory in Solid-State Physics. By 
H. W, Streitwolf. 1971. Pp. 248. Price £5.00. 
Electronic Energy Bands in Solids, By L. 
Pinciherle. 1971. Pp. 196. Price £4.00. 
[Published by Macdonald & Co. (Pub¬ 
lishers) Ltd., 49/50, Poland Street, London, 
WIA, 2LG]. 

The University Physi<"s Series consist of 
compact and authoritative monographs on well- 
defined aspects of pure and applied physics in 
fields in which research is currently active. 
Covering a wide range of topics, the series, 
although addressed primarily to physicists, 
will be of interest also to chemists, mathe¬ 
maticians, metallurgisits' and engineers. 

The University Physics Series Monographs 
will be especially useful to students who offer 
such specialised courses in physics and allied 
subjects. 

The monograph on “Group Theory” is the 
English translation by Dr. J. B. Sykes of the' 
original German text first published in 1967. 
In ""solid-state physics, the most important 
spatial symmetries are those of crystals, which 
can be mathematically combined into what is 
'Called the space group. The greater part of 
the book is devoted to the properties of the 
space groups and the resulting physical con¬ 
sequences, The coverage includes mathematical 
principles, crystallographic space groups, group 
theory and quantum mechanics, calculation of 
energy bands, spin-orbit coupling, time- 
reversal symmetry, lattice vibrations and 
selection rules. 


The monongraph “Electronic Energy Bands, 
in Solids” bridges the gap between the very 
elementary introductions to the band theory 
and the specialised accounts for theoretical 
researchers. It dealsi first with the one-electron 
approximation, the Hartree-Fock equations, 
origin of bands and main features of the band 
approximation. It passes on to wave-functions 
in crystals, formalism of band theory, dynamics 
of carriers in crystals, band calculation, and 
classification of bands. A. S. G. 


Spectral Theory and Wave Processes. Edited 
by M. Sh. Birman. (Consultants Bureau and 
Plenum. Press, New York), Pp. 121. Price 
$12.50. . 

This. Special Research Report forms "Volume 4 
of the series. Topics in Mathematical Physics, 
the original Russian text of which was published 
by Leningrad University Press in 1970. The 
volume contains 11 research contributions. The 
original text has been corrected by the editor 
for this present English translation. 

A. S. G. 


Modern Developments in Powder Metallurgy. 
Edited by Henry H. Hausner. Vol. 4— 
Processes, 1971. Pp. xiii-{- 593. Price $ 29.50 ; 
Vol. 5 —Materials and Properties, 1971. 

Pp. xiii -I- 494. Price $ 29.50'. (Published by 
Plenum Publishing Corporation, 227, West 17th 
Street, New York, NY 10011, U.S.A.) : 

These two volumes, which contain the Pro¬ 
ceedings of ihe 1970, International Powder 
Metalljurgy Conference, bring togelher the 
latest research findings in powder metallurgy 
with special emphasis on research and develop¬ 
ment, production arid new applications. 

The 45 papers in Volume 4 on “Processes” 
are arranged in the following five groups in 
accordance with the main subjects : Powders 
(5 papers) ; Powder Consolidation (5) ; Funda¬ 
mentals of Sintering (16) ; Forging of P/M 
Preforms (13) ; P/M Mill Shapes- (6). The 
Keynote Address is by Kempt on H. Roll, 
Executive Director of Metal Powder Industries 
Federation, on “Powder Metallurgy—^Facing a 
New Responsibility’\ 

The 33 papers in Volume 5 on “Materials and 
Properties” are arranged tmder the following 
groups : New P/M Materials (6) ; Dispersion 
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Strengthening (6) ; P/M Refractory Material^ 
and Speciality Products (12) ; P/M Properties 
and Testing (9). 

The printing is directly from the authors’ 
manuscripts and they are thoroughly illustrated 
by plates, charts and tables, and include 
literature references. A. S. G. 


Advances in Human Genetics .(Vol. 2). Edited 
by H. Harris and K. Hirschhorn. (Plenum 
Publishing Corporation, 227, West, 17th 
Street, New York, N.Y. 10011), 1971. Pp. xiii 
+ 317. Price $ 25.00. 

The science of human genetics has become a 
rapidly expanding area of exploration and 
intensive research and papers are coming out 
in very large numbers and. from such diverse 
fields as enxymology, immunology, protein 
chemistry, cytology, pediatrics, neurology, 
internal medicine, anthropology, not to speak 
of mathematical and statistical genetics, which, 
all contribute to an overall understanding of 
the subject. In these circumstances there isi 
a need for critical review articles which sum¬ 
marize the positions reached in different areas. 
Advances in Human Genetics is intended just 
to fulfil this purpose. The contributors are 
well-known specialists in the fields concerned, 
and the articles are authoritative, and they also 
indicate new directions for future research. 

The present volume under review contains 
the following five topics dealt with in depth : 
(1) GlUcosc-6-Phosphate Dehydrogenase by 
H. N. Kirkman ; (2) *‘Albiminism’' by C. J. 
Witkop, Jr. ; (3) “Acatalasemia” by H. Aebi and 
Hi. Suter ; (4) ^‘Chromosome and Abortion’’ by 
D. H. Carr ; and (5) “A Biochemical Genetic 
View of Human Cell Culture” by W. J. Mellman. 

A. S. G. 


Morphological and Functional Aspects of 
Immunity. Edited by Kerstin Lindahl-Kiess- 
ling, G. Aim, and M. G. Hanna, Jr. (Plenum 
Publishing Corporation, 227, West., 17th Street, 
New York, N.Y. 10011, U.S.A.), 1971. 

Pp. xxvii H~ 694. Price $'28.00. 

This publication is Volume 12 of Advances 
in Experimental Medicine and Biology and con¬ 
tains the Proceedings of the Third International 
Conference on Lymphatic Tissue and Germinal 
Centers held in Uppsala, Sweden, September 
1-4, 197Q. The volume contains more than 
60 papers presented at the 10 sessions of the 
Conference, arranged topic-wise, the special 
addresses of the Chairmen of the sessions, the 


discussions that followed, and three compre¬ 
hensive invited lectures. Besides, there was a 
Free Session at which 16 papers were read. 

The papers represent the latest advances in 
research concerning lymphatic tissues, the 
diversity of experimental methods employed by 
various investigators, and the interdisciplinary 
nature of the subject itself. 

Besides immunologists, this publication should 
be of interest to general biologists, physicians, 
cancer researchers and clinicians. A. S. G. 


Biokybernetik (Biand III). Edited by Hans 
Dr:schel and Norbert Tredt. (Published by 
Jena : VEB Gustav Fischer Verlag, DDR-69 
Jena, Villengang-2), 1971. Pp. x + 315 with 
215 illustrations, leatherette binding, Price 
35-M. 

The contents of this book are the papers 
presented at the Second Intejrnational Sym¬ 
posium on Bio cybernetics held in Leipzig, 
September 22-26, 1969. The 52 papers contri¬ 
buted by 74 authors provide a comprehensive 
survey of the principles and applications of 
icybernetics in fields of research bordering 
biology, medicine and psychology. 

The papers are grouped under the following 
main heads : I. General and Theoretical Aspects; 
(17 papers) ; II. Motor System (12 papers) ; 
III. Visual System (19 papers) ; and IV. Heart,, 
Circulation and Other Homeostatic Mechanisms 
(4 papers). As many as 37 papers are in 
English and the rest are in German. 

This collection of papers by a number of 
internationally represented workers shows the 
growing interest evinced in biocybernetic 
research and how cybernetics can be used as 
an intellectual tool for gaining new insights 
into many problems connected with the func¬ 
tions and mechanisms of complex biological 
systems. A. S. G. 


College Calculus with Analytic Geometry. 
By M. H. Protter and C. B. Morrey, Jr. 
(Second Edition, 1971). (Addison-Wesley 
Pub. Company, Inc., West End House, 11, Hill 
Place, London W. 1, England), Pp. xii+900 
+ App. 82. Price £5.60. 

The first edition of this book on Calculus was 
published in 1962 and was well received as a 
successful text-book on the subject by teachers 
and students. The book is designed to meet 
the needs of students taking a three-semester 
course in calculus at a college or university. 
The text leans heavily on the intuitive 
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approach, gives many illustrative examples, 
emphasizes physical applications wherever 
suitable and has a large selection of graded 
exercises. Definitions and theorems are stated 
with care and proofs of simple theorems are 
given in full. 

Many changes have been made in this second 
edition to meet the suggestions of teachers and 
students who have been using ihe first edition 
of the book. Thus the student is introduced to 
set notation wherever its use is simple to under¬ 
stand. The sections on relations and inverse 
functions have been completely re-written to 
obtain greater precision and improved exposi¬ 
tion. A large number of challenging exercises 
have been included at the end of various 
sections. Many of the regular exercises have 
also been changed to introduce variety. Another 
new feature of this edition is an added appendix 
on the axioms of algebra and number systems. 

A. S. G. 

ANNOUNCEMENTS 

Symposium on ‘Spectroscopic Studies ox Astro- 

physical Interest’ 

A Symposium on “Spectroscopic Studies of 
Astrophysical Interest ’ Ve held in Hydera¬ 
bad, during February 1S72, under the 

sponsorship of the University Grants Commission 
and the Indian Nat-onai Science Academy. For 
details please ask for Circular No. 1 from Dr. 
R K. Asundi, Convener, c/o Spectroscopy 
Division, Bhabha Atomic Research Centre, 
Trombay, Bombay-85. 

Award of Research Degrees 

Andhra University has awarded :he Ph.D. 
degree ' in Chemistry to Shri Y. Sitarama 
Sastry. 

Karnatak University, Dharwar, has awarded 
the Ph.D. degree in Physics to Shri T. S. 
Mudhole ; Ph.D. degree in Statistics to Shri B. N. 
Nagnur. 

The M.S. University of Baroda has awarded 
the Ph.D. degree in Physics to Kumari Elizabeth 
Mathai ; Ph.D. degree in Chemistry to Shri 
Dahyabhai Chimanlal Patel and Kumari Nirmala 
Hariram Pardanani ; Ph.D. degree in Zoology 
to Kumari Maina Valiram Asnani. 

Sri Venkateswara University, Tirupati, has 
awarded the Ph.D. degree in Phy^cs "to SM 
V. Ramamurthy ; Ph.D. degree in Chemistry to 
Shri G. Raja Reddy and V. Seshagiri ; Ph.D. 
degree in Geology to Shri D. S. R. Narasimha 
Rao and Shri G. V. S: Rama Rao, 


Ulkal University has awarded the Ph.D, 
degree in Mathematics to Shri Minaketan Das ; , 
Ph.D. degree in Chemistry to Shri Vyas Muni 
Pandey and Shri Prabhat Kumar Misra ; Ph.D. 
degree in Entomology to Shri Bipra Charan 
Misra; Ph.D. degree in Agronomy to Shri N. 
Sadanandan ; Ph.D, degree in Anthropology to* 
Shri Harish Chandra Das ; Ph.D. degree in. 
Botany to Shri C. A. Jagadish. 


Books Received , 

Acoustical Holography (Vox. 3) By A. F. ‘ 
Metherell. (Plenum Pub. Corpn., 227, West 
17th Sb’cel, New York, N.Y 10011, U.S.A.), 
1971. Pp. XV -{- 399. Price $ 19.50. 

Photo electronic Imaging Devices (Vol. 2). Edited 
by L. M. Hibernian and Sol Nudel Man. 
(Plenum Pub. Corpn., New York, N.Y. 10011, 
U.S.A.), 1971.’ Pp. xxiv + 584 Price $25.00. 
Electron Spin Resonance of Metal Complexes, 
Edited by Teh Fu Yen. (Plenum Pub, Corpn., 
New York, N.Y. ICOll, U.S.A.), 1971. Pp. viii 
-h 204. Price $ 15.00. 

A Programmed Course in Basic Algebra. By 
W. C. Beck and J. R. Trier. (Addison Wesley 
Fub. Co., Inc., West End House, London, 
W. 1), 1971. Pp. 458. Price $2.60. 

Biochemical Responses to Environmental Stress. 
plenum Fub. Corpn., 227, West 17th Street', 
New York. N.Y. 10011, U.S.A.), 1971. Pp: xii 
-r 153. Price $ 7.95. 

Experience with Organisms. By D. L. 
Murray. (Addison Wesley Pub. Co., 11, Hills 
Place, England, W. 1), 1971. Pp. x A 208.. 
Price 35 sh. 

Axiomatic Geometry. By M. C. Gemignan: 
(Addison Wesley Pub. Co., Inc., Reading, 
Mass. 01867). 1971. Pp. viii -f 184, Price $3.75. 
Calculus a Linear Approach (Vol. 1). By J. B. 
Fraleigh. (Addison Wesley Pub. Co., Inc., 
Reading. Mass. 01867, U.S.A.), 1971.-Pp. vii 
-- 583 - A 69 -f I 8. Price 112 sh. 

High Energy Physics and Nuclear Structure. ■ 
Edited by Samuel Devons. (Plenum Pub. 
Corpn.. New York, N.Y. 10011), 1970. Pp. xii 
-859. Price $37.50. 

Colloidal and Morphological Behaviour of Block 
and G—fi Copolymers. Edited by Gunther E. 
Mclau. (Plenum Pub. Corpn., New York, N.Y. 
10011). Fp. XV -f- 327. Price $ 14.50. 

Neurons and Inter neuronal Connections of the 
Central Visual System. By E, G. Shkol’nik-. 
Yarros. (Plenum Pub. Corpn., New York, N.Y.'- ' 
10011), 1971. Pp. viii + 295. Price $22.50. 
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Cuddaiore sandstone is ferruginous (Kin^^ 
1864, p. 34)- Therefore, thorough search is 
likely to bring to light other isolated patches 
of Middle Pleistocene deposits in the area. 
Dept, of Geology, Ehsanullah Khan. 

A.M.U., Aligarh, October 20, 1970. 


2 . 

3 

4. 


King, W.. Mem. Geol. Sury. Ind 1864, 4, Pt. 2, 1. 
Matiey, C. A., Rcc. GeoU Sttrv. Ind.^ 1929, 61, 337. 
Pilgrim, G. E., Ibtd.^ 1939, 73, 437. ^ 

The Lower limit of the Pieistocene in Europe 
and Asia, GcoL Mag.., 1944, 81, 28. 


NOTE ON THE OCCURRENCE OF 
PHOSPHATE IN ARU VALLEY, 
KASHMIR HIMALAYA 

A FIELD survey was recently undertaken around 
Aru (34= 5' : 75° 15') about 13 km. north-west of 
Pahalgam. The Permians are exposed in the 
valley. The upper band of limestone of this 
age is phosphatic. The maximum percent-age of 
P.-,0- in this area is only 8*65. Though this 
percentage is not economically important, it 
was felt that this occurrence should be 
recorded. The common phosphate mineral is 
collophane. 


Geology of the Area 
In the Aru Valley, about 2 km. south-east of 
Aru village, the Permians are seen to be over- 
lying the Traps (Fig. 1). The general sequence 
of this series is as follows^ : 

- TRAPS- 


Conformably overlying this limestone is si 
which is chocolate-coloured, unfossiliferi 
very friable and breaking into needle-sha 
fragments. The sandstone which conform^ 
overlies the Fhale is also unfossililerous. 

On the top of this, series there is again P 
jal Trap which is green-coloured, and mass 

Mode of Occurrence of Phosphate .—' 
phosfphate mineral present in the P 
mian limestone of the Am Valley is bl 
opaque collophane. It occurs in the form 
pellets (Fig. 2), stringers (Fig. 3), c 
(Fig. 4), and along the interlaminal parti 
of the stromatolites (Fig. 5). The size of 
pellets of collophane ranges Irom a iractian 
a millimetre to about two centimetres, 
tops and the saddles of the branched stroma 
lites columns display relativel.v thicker ener 
tation of the collophane. This mode oi occ 
rence is similar to those described h.v Valcii 
from the Pithoragarh area of Kurnaon Himah 



Sandstone 

Shale 

/Upper Band 
Limestone < Middle Band 
(Lower Band 

- TRAPS - 

The lower band of the limestone is unfos- 
silife-rous, dark-coloured and soft, while the 
middle band, which is the thinnest of the three 
bands of the limestone, is fossiliferous and 
dark-colciued. The fossils are: 

Coelenterates —Sinophyllum sp. 

Bryozoans —Protoretepora ampla 
Poiypora n. sp. 

Besides these fossils, there are many others 
which could not be identified due to their poor 
mode of preservation. 

The upper limestone band is. siliceous, brown¬ 
ish in colour, and much harder than the two 
lower bands. This particular band is phospha¬ 
tic in nature ; the range of P 0 O 5 is between 
4*55% and 8-65%. 


FtG. 1. Geological Map of Aru Valley. 1. l.imestc 
(a) Upper Band, C^) Middle Hand, (<r) bowfr Hn 
2. Shale ; 3. Sandstone ; 4. Parjal Trap. 



Figs. 2-5. pig 2, Pellets of collophane, X i. Fig 
Stringers of collophane, X i. Fig. 4. Clot of collopt 
X i. Fig. 5. Collophane in stromatolite, x 
Chemical analysis of slix samples of this F 
mian limestone, one each from the lower ; 
middle bands, and four from, the upper ba 
was carried out, and the results are given 
Table I. 
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Table I 

Chemical analysis of Permian limestones 


Sample 

CaO 

Ms- P..O. 

R 2 O 3 

I.0SS 

on 

No. 

% 

% 

igrition 

% 



Upper band 



U.B. 4 

40-32 

7-60 8-65 19-60 

2-90 

21-98 

LhB. a 

38-04 

6-00 7-85 18-10 

2-03 

27-97 

U.B 2 

39-24 

12-So 5--i0 17-70 

2-17 

22-65 

U.B. 1 

43-68 

8-b’O 4-56 13-50 

2-35 

26-87 



Middle band 



M.B. 1 

55-GS 

1-00 0-35 10-20 

1-32 

31-05 



Lower band 



L.B. 1 

52-84 

3-60 Absetit 9-40 

1-07 

34-98 


The author is thankful to Prof. F. Ahmad 
for suggesting the area and providing facilities 
and to Dr. N. Ahmad for guidance. The finan¬ 
cial assistance by the Wadia Insititute of Hima¬ 
layan Geology is also thankfully acknowledged. 
Dept, of Geology, 

Aligairh Muslim University, N. H. Hashimi. 
Aligarh, October 12, 1970. 


1, Hashimi, N„ H., “A note on the geolory of We^t 

Liddar Valley, Kashrriir Himalaya,” First SemF 
nar of Wadia J-nsUtutt of Himalayan GsoFgy. 
Delhi, 1070. 

2, Valcliya, K. S., “A new phospbatic horizon in the 

late Piecambrian calc-zone of Pithoraga h, 
Kumaon Himalaya,” Ci^rr. 1909, 38, 416. 

SEXUAL DICHROMATISM IN THE 
PUFFER FISH, CHELONODON 
CUTCUTIA 

Nikol'skii- stated that the majority of tetra- 
dontiform species (except certain marine 
forms) show clear sexual dimorphism. How¬ 
ever, it has not been reported in the Indian 
freshwater puffer iish, Chelonodo'ti cutentia 
(formerly known as Tetraodon oiUcutia). 

We have examined several hundred specimens 
from local lakes (Ramgarh, Mahesra, Sarua and 
Bakhira) and rivers (Rapti, Rohin, Ami and 
Ghagrara), throughout the year and have noted 
mcjrked differences between the males and 
females of Chelonodon ententia, manifested pri¬ 
marily in dicihromatism, but also in slight mor¬ 
phological differences. The size of the speci¬ 
mens examined ranged between 30 mm. to 
80 mm. 

Day’ described the body colouration of the 
species in these words “Greenish-yellow above, 
becoming white on the abdomen. A light band 
pass'es from eye to eye. A large black ocellus, 
{surrounded by a light edge, on the side anterior 
to the origin of the dorsal and anal fins. Fins 
are greyish the caudal being tipped with car¬ 


mine. There is a red spot on the throat. The 
whole of the back marked with dark greenish 
reticulations; enclosing lighter spaces”. 

While this general description is accurate, the 
pattern of reticulation is clearly distinguishable 
between sexes. The network in the males con¬ 
sists of numerous polygonal areas free from 
melanophores. Seen with the naked eye 
(Fig. 1), the boundaries of these polygons 
appear intensely dark, thin and broken. These 
are actually formed by compact, isolated masses 
of melanophores (Fig. 2 a), creating the im¬ 
pression of angles and corners of the polygons. 


■'i 



FlU. 1. ('hroniatic pattern in male and female Caclo- 
nodan cut aria'. Above : male. I'Clcnv : Ftmale. 



Fig l{a) 


In contrast, the female pattern consists, of 
smaller, rounded or oval areas rather than 
polygons (Fig. 1). The boundaries of these 
oval areas are thick, continuous and relatively 
less dark than the male pattern. This' is due 
to sparsely distributed melanophores in the 
spaces between melanophore-free areas 
(Fig. 2 b). 
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Microscopic examination of the skin reveal¬ 
ed the presence of two layers of chromato- 
phores, one deeper and the other superficial. 
The distribution of the melanophores m the 
deeper layer is similar in both sexes;, while the 
diflerences observed externally and described 
above are due to the superficial layer. 



Fig. 2 b 


Fig, 2. Melanophores in the skin of male (a) and 
female (3) Chelonodun cutaiiiay X 25. 

Note the dark patches of melanophores in the male {a) 
and diffused, sparsely distributed melanophores in tne 
female (3). 

Also, the carmine spots on the caudal fin 
mentioned by Day (Ibid.) are not present 
throughout the year, but occur only during the 
breeding season. The carmine band on the tip 
of the caudal occurs in both sexes., but the car¬ 
mine patch on the throat is prominent in the 
males, but if present in females it is only 
slightly developed. In addition, a small genital 
papilla is present in males, but is feebly deve¬ 
loped in females. 

Dept.- of Zoology, Krishna Swarup. 

Univ. of Gorakhpur, Devendra Kumar Singh. 
Goraldipur, October 21, 1970. 


1. Day. F., 'The Fishes of India^ William Dawson and 

Sons f.td. London, 1873, p. 70^1. 

2. Nikol^^kii, G. V., Special fckt'yolo^y^ Second 

edition, Israel Program for Scientific Translations, 
Ltd., Jerusalem, 1961, pp. 472-47-1. 


NIACIN INHIBITION OF ROOT GROWTH 
IN LETTUCE SEEDLINGS 

It is well known that niacin is synthesized 
during germination even in darkness.^ In iso¬ 
lated pea roots deficient synthesis of niacin 
results in reduced meristematic activity, and 
in a progressive reduction in the dimensions of 
individual cells.^ It has been observed that in 
monocotyledons, the ^iddition of niacin neatly 
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inhibited germination and sub.^'cquent seedling 
growth.'^ It appeaired to be of interest, there¬ 
fore, to investigate the role of added niacin in 
germination and sec’dling growth of ciicotyledo- 
nousl plants. 

Lettuce seeds (Lachuca saliva vai\ Cabbage) 
were allowed to gerniinate in sterilised petri- 
dishes lined with filter-paptu* and moistened 
with various concentrations of a(iueous niacin 
solutions), and in disiilU'd water as controls. 
The seeds were thoroughly washed with dis¬ 
tilled water before they were used. Germina¬ 
tion experiments were perfonnc'd at 25'’ C. ±: 
2° C, in dark or in light (tube light) in spe¬ 
cially devised chambers. 



Figs. 1-2. Klg. l. SI'C d.iy.s old sc^'.iUngs giowclv in 
distilled water as control. A, Liglii ; Ik daik. Fig 2. 
Six days old Scedlii-.gs (huwdx in 50.) ppm Nr.i iti 
solution showing root inhibition. A, Light; i;, Dark, 

It would be ewident (Figs. 1 and 2) that both 
in light as well as in dark the' .sec'cllings grown 
in 500' ppm niacin .‘•lolulion indicated a marked 
inhibition of root growth. Ilowevc'r, the sup¬ 
pression of hyi)ocoty] was observed to be 
almost absent (Table I). This would appear 
to be in contrast with the results with mono- 
cotyledonous plants, already reported, in which 
case tire entire sieedling growth was adversely 
affected.'^ It is interesting to note on the other 
hand that in dicotyledonous plants, the chemi¬ 
cal did pot? hamper the growth of hypocotyl 
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and cotyledonary leaves, but at the same time 
the development of primary seedling roots were 
more or less completely suppressed at the end 
of 10 days observation period. Lower concen¬ 
trations! of the chemical, viz., 10, 25, 50 and 
100 ppm did not affect the seedling root growth 
adversely (Table II). As to the suppression 
of root development, the effective concentration 
of the chemical was found above 250 ppm. Ger¬ 
mination of the seeds was observed to be 93% 
to 95% in both treated and untreated seeds, 
and was izTcspective of dark or light. 

Table I 

Effect of niacin {500 ppm) on root and 
hypocoUjl growth 

xMe ai length in cm. 

In niacin In W5..ier 

RcHit llyi.'ocotyl Koot llypocotyl 

1. Light 1-1 ±('*2 2-4±0*3 4-3±0-3 2*6±0*2 

2. Daik l-0±0*2 2-r)±0-3 4*:i±0‘3 2-5±0-3 

Results of four days seedling growth. 

Table II 

Effect of various concentrations of niacin on 
mippression of seedling root 

Time 

period iVlcan length’' in cm. 

in days 

Cocctncration of niacin in ppm 


0 

10 

25 

50 

U»0 

250 

500 

750 

l-l 

1-4 

1-5 

1*0 

1-5 

1-2 

0-5 

0-3 

4-3 

4-3 

4-4 

4-4 

4-3 

3-8 

1-1 

l-O 

5-1 

6-0 

6-2 

6-0 

5-2 

4-0 

1-3 

l-l 


* Variation of ± 0«2 cm. 

Thus the results presented indicate that in 
contrast to its behaviour in the case of mono- 
cotylcdonoiLs! seeds, niacin appears to be ineffec¬ 
tive in inlluencing the germination of dicoty¬ 
ledonous seeds, although the subsequent growth 
of the seedling roots is drastically inhibited. 
Available evidence relating to mode of action 
of niacin indicates that this vitamin might dis¬ 
rupt the endogenous auxin levels by competing 
for tryptophan in the substrate-induced, bio¬ 
synthesis. It remains to be explored, how¬ 
ever, whether niacin could affect the seedling 
growth of lettuce in a similar way. 

Lab, of Tissue Culture Prakash Mullick. 

and Biochemistry, U, N. Chatterji. 

Dept, of Botany, 

University of Jodhpur, 

Jodhpur (India), September 14, 1970. 


1. Bonner, J. and Bonner, 11., Vitam. and Horm , 1948 

6 226. 

2. Adciicett, F. T., Bot. Gaz.. 1941, 102, 576. 

3. Prakash Mullick and Chatterii, U. N., Czerr. Sd 

1969, 38, 623. 

4. Nason, A., Amfr. /. Boi.. 1950, 37, 612. 

6. Hasse, K , Encyclopedia of Plant Physiology. Ed. W. 

Kuhlancl, 1958, 9, 177. 

ANTIFUNGAL VAPOUR ACTION OF 

VFI TABLETS AGAINST MICROBIAL 
DETERIORATION AND SEED-BORNE 
PATHOGENS 

Use of chemicals as a means of controlling 
plant diseases and dhecking deterioration and 
spoilage of various agricultural commodities, in 
transit and storage has been the subject of 
intensive research in India during the last few 
years. Recent work of Dharain Viri--^ and Gaur 
and Raychaudihuri-^ have shown that such dis- 
casc'Si are amenable to control measures, which 
arc simple in execution and fairly economical. 
Recently, the Defence Research. Laboratory, 
Kanpur, has prod,uced a volatile fungal inhi¬ 
bitor compound (VFI) which has been formu¬ 
lated in the form of tablets. Studies have been 
initiated at the Indian Agricultural Research 
Institute, New Del/hi, to find out the effective¬ 
ness! of this compound against diseases of fruit 
and vegetables occurring in transit and storage 
and some seed-borne pathogens. The present 
paper deals with investigations pertaining to 
vapour action of VFI tablets against ten fungi 
responsible for such type of diseases. 

The VFI tablet was placed inside- a petri- 
plate containing potato-dextrose-agar on a 
piece of alkaithene cloth cut to a size of 4 sq. cm. 
.so as to avoid its contact with the medium. 
Each plate was inoculated with four different 
fungi by placing small agar bits of live cul¬ 
tures on the P.D.A. on four sides. Suitable 
checks were also maintained and each treat¬ 
ment was replicated 10 times. The plates were 
incubated at 25" C. and examined periodically 
for recording the growth of fungi. The names 
of various fungi used in the studies together 
with the results of the experiments, are pre¬ 
sented in Table I. 

The data collected up to a period of two 
wceksi after inoculations, have shown that all 
the fungi used in the tests failed to grow in 
the presence of VFI tablets. In check plates, 
however, normal growth of various fungi was 
observed from the points of inoculations 
(Fig. 1). Thesie studies clearly reveal the 
antifungal vapour action of the VFI tablets 
against the fungi tested. 
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Table 1 

Antifiingol vapour action of VFI tablets 

against various fungi _ 

Growih on potato-dextrose 
agar at the point of 
inocalation 

of _ 


, VFI (Check} 

tablet VFI tablet 
present not present 


Helminthcsporiimi oryzae 

- 

+ 

Rhizoctonia bctaticola 

— 

+ 

Aspergillus niger 

— 


Penicilliwn expansum 

— 

+ 

Col leiotri chum glaeosporoides .. 

— 

+ 

Helminthcsporium gramimum 

— 

+ 

Alternaria ienids 

— 

+ 

Colleioiricku7n papaya 

— 

+ 

Fusarium coerullum 

— 

+ 

Fyikium apha7iid£r7natum 


+ 


(— j denotes no growth, ( + } denotes growth. 



Fig. 1 A-B. Showing antifungal vapour action of VFI 
tablet against bataticoia\ H, or^zae, A. tenuis and 
A. mger. 

B. Series represent the treated plates where VFI tablet 
has been kept on a piece of alkathene cloth. The white 
square in A (check plates) represent the alkathene cloth. 

The authors are grateful to Dr. S. P. Ray- 
chaudhuri for his keen interest during the 
course cf these investigations. 

Divn. cf Mycology and Dharam Vir. 

Plant Pathology, Ashok Gaur. 

Indian Agric. Res. Inst., 

New Delhi-12, September 26, 1970. 

1. Dharam Vir, /c?ur. Post. — Gr, School^ I.A.R.I., New 

Delhi, 1967, 5, 62. 

2. —, Indian Fmg., 1968. 17, 23. 

3. —. International Symp. Plant Pathology, New 

Delhi, 1970, p 316. 

4. Gaur, A.shok and Rayckaudhuri, S. P., Hindusta?i 

Aniibiot. Bull., 1970, 12, 144. 
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NOMENCLATURAL REVISION OF THE 
COMMON RUST FUNGUS AFFECTING 
SUGARCANE 

During the course of his work on rust fungi 
of Maharashtra State, India, the writer noticed 
that Uppal, Patel and Kamal' had recorded a 
rust fungus on Banihusa sp. under Pxiccinia 
sp., and subsequently it was reported by Patel, 
Kamat and Bihide- as Puccinia mclauocephala. 
Repeated attempts by the writer, however, tO' 
collect this fungus on Bamhusa spp. in thij^ 
state failed. It was then suspected that: 

(1) The report of Pniccinia melanocephala on 
Bamhusa sp. from Maharashtra State (old Bozn- 
bay State) was incorrect and that it in fact 
represented some stage of the rust Dasturella 
bambusinaf^ which is of common occurrence ; or 

(2) Puccinia melanocephala and Dasturella 
bambusina were the duplicated names of the 
same fungus, the early developmental stage 
of which at its two-tier stage perhaps is mis¬ 
taken for two-celled teliospores of Puccinia ; or 

(3) The host of Puccinia melanocephala 
needed a recheck. 

The confirmation of the hrst doubt could not 
be undertaken since the material on which the 
previous state report was basedwas not avail¬ 
able. The report of Puccinia melanocephala on 
Eambusa sp. from thii^^ State was, therefore, 
considered as dubious. 

In order to confirm on the rest of the tv/o 
doubts, the type material of Puccinia melano¬ 
cephala (Butler No. 512) was secured from 
Stockholm Museum through the courtesy of 
Dr. Sten Ahlner, First Curator. The type mate¬ 
rial was accompanied with the photomicro¬ 
graphs and suggestions by Dr. G. B. CLunmins. 
Arthur Herbarium, Purdue University, U.S.A. 
The critical examination of the type ’material 
overruled the second doubt, since the rusi 
agreed with the original description by the 
Sydows-^ under Puccinia melanocephala. This- 
critical examination, however, revealed that the 
host in this material did not belong to any 
member of Arundinarm as originally identifiec 
by the Sydows, instead, it was a member o: 
Erianthus as suggested by Cummins, thus con- 
firming the third doubt, and was indicated so 
by the presence of orange-coloured-pigmentec 
epidermal cells disposed at intervals. Further¬ 
more, on the basis of comparative morphologi- 
cal studies, it was confirmed that the host was 
Enanthus ravennae (L.) P. Beauv. [ = Saccha 
rnm ravennae (L.) Murray]. The rust fungu, 
agreed in all respects with the common sugar- 
cane rust, namelv. Pnec^n.in 
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Khan. ( = P. saccharii Patel, Kamat and Padhye 
nom. nud.)- This was, further confirmed by 
comparing the type materials of Puccinia erian-- 
thii and P. saccharii, obtained through the 
courtesy of Dr. S. P. Raychaudhuri, 

New Delhi, with the Stockholm material (But¬ 
ler No. 512). 

It is obvious, therefore, that the host for 
puccinia niclanocephala is Erianthus ravennae 
and not Arundinaria sp. ( ™ Bambusa sp.) as 
originally identified, and that the same rust is 
nomenclaturally duplicated. Furthermore, since 
Pucchna nielanocephala antidaites Puccinia 
erianth ii ( rr P. saccfiarn), the former name 
takes up precedence over the latter according 
to International Code of Botanical Nomencla¬ 
ture. The revised nomenclature for the com¬ 
mon rust on sugarcane is, therefore, as follows : 

Accepted Name : Puccinia nielanocephala 
Syd. in Syd. H. and P. Syd. (Ann. My col, 
5: 500, 1907). 

Hole type : On Eriajithus ravennae (L.) P. 
Beauv. Butler No 512 ! 

Synonym : Puccinia eriayithii Pad. and Khan 
(Z.M.i. Kew. Mycol Papers, 10: 10, 1944). 
On EriarUhus fulvus Nees, Pad. No. 688 ! ; 
I.A.R.I., No. 10286 ! 

Puccliha saccharii Patel, Kamat and Padhye 
noin. nud. 

On Saccharuni ojjicvnaruvi L., I.A.R.I. 
No. 19794. 

A.s regards the status of this rust on sugar¬ 
cane and the other rusts on the same or allied 
hosts, the treatment by Cummins-'* is accepted. 

1 am grateful to Prof. M. N. Kamat for his. 
interest and encouragement. 

Maharashtra Association A. V. Sathe. 

for the Cultivaition of Science, 

Poona-4, India, September 23, 1970. 
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EFFECT OF ANTIBIOTICS ON NUCLEIC 

ACID AND PROTEIN SYNTHESES IN 
AZOTOBACTOR CHROOCOCCUM 
AND RHIZOBIUM TRIPOLIT 

Antibiotics and antimetabolites are known to 
interfere with nucleic acid, and/or protein 
synthesis. ’ ‘ The present communication is a 
preliminaiy report on the effect of penicillin, 
streptomycin and chloramphenicol on these two 
processes in two nitrogen-fixing bacterial sys¬ 
tems, a symbiotic Rhizobimn trifoUi and an 
asymbiotic Azotobacter chroococcum. The in¬ 
corporation of radioactive phosphate (-^-PO.^) 
and sulphate (•^•*30.^) into the TCA-insoluble 
fi actions was taken to reflect the nucleic acid 
and protein synthesis respectively. The details 
of the kinetics' of incorporation will be reported 
elsewhere. 

Commercial preparations of penicillin G 
sodium (Squibb), streptomycin sulphate 
(Merck, Sharp and Dohme) and chloram¬ 
phenicol succinate (Parke-Davis) were used 
and the concentrations of the antibiotics chosen 
were three times those required for inhibition 
of growth. Organisms were grown for 72 hr. 
and then exposed to antibiotics for 3 hr. to 
examine the incorporation of the tracers. 

For incorporation, the organism was 

incubated at 28 ±: 2“ C. for 3 hr. with constant 
jr^haking in 200 ml. medium, containing radio¬ 
active potassium phosphate (0-25/^c./ml.) and 
suitable amounts of the antibiotics with and 
without an energy source (4CV- sucrose). For 
•‘"“SO., incorporation, radioactive sodium sul¬ 
phate (1*25 Atc./ml.) was added instead of phos¬ 
phate. The experiments were conducted with 
a parallel set of controls without, rmy anti¬ 
biotics. Incorporation was stopped by quick 
centrifugation (12,000 r.p.m.) and the cells 
were washed with saline. The washcid cells were 
twice! extracted with 2-5 ml. cold 10% TCA and 
again with 2-5 ml. cold 5% TCA. The residue 
was washed twice with saline and suspended 
in a 10 ml. volume of distilled water. Aliquots 
of 1 ml. were plated and counted in a thin- 
window Geiger counter. CoiTcctions were made 
for the background radiation. 

Table I shows the percentage inhibition of 
the incorporation of -^-PO., and '{-“SO., in pre¬ 
sence of antibiotics. In contrast to '^-PO., in¬ 
corporation, chloramphenicol brings about a 
marked inhibition in the incorporation of '^^>30., 
in both organisms (40-45%). This antibiotic 
is known to be a specific inhibitor of protein 
synthesis, without affecting the nucleic acid 
synthesis.^ Streptomycin inhibits the incorpo- 
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ration of and indicating that this 

drug inhibits both the nucleic acid and protein 
syntheses in these organisms. Although the 
action of this antibiotic is still not clear, ^ it 
seems that it acts in an indirect way. Penicil¬ 
lin, which is known to inhibit specifically the 
cell-wall synthesis, has little effect on the in¬ 
corporation of 3‘*iP04 and However, a 

marked inhibition of about 54 % in the incor¬ 
poration of 35504 in the protein fraction has 
been reported in Azotohacter vienelandii in 
presence of penicillin^ and this interference 
may be most probably in an indirect way. 

Table I 

Percentage inhibition of and 

incorporation into the TCA-insolublc 
fractions of Azotobacter chroococcum 
and Rhizobium trifolii in presence of 
antibiotics 



With ‘ 

sucrose 

Without sucrose 

Antibiotic 

fmg./ml,) 

Nucleic 
ar id 
(=^P04) 

Protein 

Nucleic 

acid 

e-pOi) 

Protein 

(“SO 4 ) 

Azotobacter chroococcum 

Pemcillin (0‘004) .. 

2-2 

8-0 

1*8 

9*3 

Streptomycin {0*04) 

13-5 

25*9 

16-3 

29-1 

Chloramphenicol 

2-5 

41-7 

2-1 

45*1 

(0-4o) 

Rhizobium. trifolii 

Penicillin (12'0) .. 

1*2 

4-0 

0-18 

1*8 

Streptomycin (0*09) 

14-7 

20-0 

18-6 

22.2 

Chloramphenicol 

1-3 

39*0 

1-6 

40*7 


(^• 6 ) 


The presence and absence of an energy source 
(4% sucrose) has been found to have no appre¬ 
ciable effect on the general pattern of inhibi¬ 
tion by the antibiotics (Table I). 

Our thanks are due to Dr, W. V. B. Sundara 
Rao for his interest, and to Shri S. C. Mehta 
and Dr. B. V. Subbiah for providing facilities. 

Divn. of Microbiol., R. P, Sethi. 

I.A.R.I., New Delhi, G. S. Venkataraman. 

September 30, 1970, 

1. Chakravorty, M., Nature, 1960, 187, 239. 

2. — and Burma, D. P., Biochem, Biophys. Acta, 

1962, 55, 110. 

3. Gale, E., Promotion and Prevention of Synthesis in 

Bacteria, Syracuse Univ. Press, 1968. p. 99. 

4 . Mehta, S. L., Naik, M. S. and Das, N. B., Indian 

/. Microbiol., 1969, 9, 12, 

6. Gale, E. and Folkes, J. B., Biochem. /., 1953, 53, 
493. 


Current 

POLLEN DIMORPPIISM IN 
WEDELIA BIFLORA DC. 

Pollen-grains of Compositae are interesting 
because of many structural manifestations on 
their walls like elaborate and beautiful system 
of sculpturing, formation of different types of 
spines, variation in size, number and arrange¬ 
ment of pores, etc. According to Erdtman it 
is a eurypalynous family still insufficiently 
studied.i Detailed pollen characters and fine 
sltructure of many taxa of this family are re¬ 
corded in standard reference works on paly- 
nology.i-^ Variations observed in pollen struc¬ 
ture of Wedelia biflora are reported here. Pollen 
siize of W. urticaefolia is recorded before.'^ 

Hoff'mam classihes Wedelia as the 418th genus* 
of the family under the tribe Heliantheae- 
Verbesininae along with other well-known 
genera like Eclipta, Helmithns, Rudbeckia, and 
Spilanthes. W. biflora is a sprawling bush, with 
yellow flower-heads, commonly found as a weed 
on the coastal as well as inland regions. It 
flowers throughout the year like many other 
members of this family. The material was 
collected from plants gro*wing in the campus 
of Singapore University and pollen slides were 
prepared, according to acetolysis method,^ by 
using anthers from fully mature fresh flowers. 
Voucher herbarium specimen is| deposited in. 
the University Herbarium, SUPI No. UM 14. In 
order to make sure that we were not observing 
either immature grains or those formed in the* 
damaged anthers anthesis of flowers was' fol¬ 
lowed and undamaged healthy anthers were 
collected. 

The pollen-grains in W. biflora are spheroi¬ 
dal with a thick characteristic spinascent exine 
(Type I) like in Helianthus, Spilanthes and 
others!’- (Fig. 1). Out of the 300 grains, 
studied, 98% of the grains showed spinascent 
exine. In the other 2%, the grains (Type 2) 
were smaller in size, with apertures, either in¬ 
distinct or absent. The pollen wall was mostly 
smooth or it had slightly raised knobs or humps 
(Figs;. 2, 3). However, wall thickness was 
similar to normal grains. The measurements 
and the structural variations of the two types 
of grains: are given in Table I. The size of the 
normal pollen-grains of this species is vei'y 
similar to that of W. urticaefoliaA 

Dimorphic grains showing size and structural 
variations are reported from time to time in 
different taxa.<>’!' Considerable irregularities 
during meiosis or change in ploidy may result 
in the formation of giant or small micro- 
spores.s-!<> Apart from size differences', such 
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pollen-grains may show similar shape and 
slructuro. But it is less; common to line! major 
structural variations like presence or absence 
ot spines, pores, etc., in the pollen ot the same 


Table I 

Structural variations m the two types of pollen^ 
grains in Wedelia biflora 

Character Type 1 'I'ype 2 











1. Shape .. Spheroidal Spheroidal 

2. Size—Average dia* 57 (range l46 (lange 

meter includ- 26•6-28 /ul) 16-S-22-4 fx) 

ing spine length 

2. Exine thickness 2*4 /x 2*4 /tx 

4. Spines .. Long, tapered, Short, stoat and 

erect, 4*0 u reduced to 
long humps, 1*0 ,a 

long 

5. Interspinal dis- 4-8 /x 4-8 /x 

tance 

taxon and the present report is one such case. 
Some general explanations are offered account¬ 
ing for the differences seen in the varied formsl 
of the pollen-grainsj either within the samei 
species or among the closely related species. 
These include varying internal and external 
environmental conditions that prevail during 
pollen development.- It is clear that further 
experimental research is necessary to identify 
tihc causal factors that may control the mor¬ 
phogenesis of the pollen wall. 

Department of Botany, A. N. Rao. 

University of Singapore, E. T. Ong. 

Singapore-lO, September 12, 1970. 




Figs. l-Ih Fig. 1. a normul spiimscent pollen-grain, 
X 1,556. Fig. 2. An alinormal aspiiia.scent grain. Spine 
bases form small humps (indicated by arrow), X 2,»20. 
Fig. 3. A group of normal and abnormal grains (indicated 
by arrows). Spines are poorly formed in the grains indi- 
pa|;edt x 925, 
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SUITABILITY OF DIFFERENT 
TYPES OF GLASSWARE 
IN SPORULATION STUDIES ON 
CERCOSIPORA PERSON AT 
Copious production of spores, is induced in Cer- 
cospora personata (Berk. Curt.) Ell. et 
Everh., when cultures are exposed to light from 
“cool white” (TL 40 w., Osram) fluorescent 
lamps at 23-27° C.^ Enough of near ultraviolet 
(NUV) radiation is ^mitteej hj such lamps tQ 
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induce sporulation.^ All types of glassware do 
not transmit radiation of this wavelength 
(NUV) to the same extents In order to select 
for sporulation studies, a s'uitable type of 
glassware from among the ones available in 
this country, cultures were raised in different 
brands of Petri-dis'hes and exposed to light 
from “cool white” fluorescent tubes. The results 
are presented in Table I. 


Table I 


Brand name of petri- 
dish 

No. of spores/piate ( a*rerage of 
3 plates) 

Pyrex 

2,126,000 

Corning 

1.241,000 

Anumbra 

1,104,000 

Borosil 

4.‘56,000 

D.G.W. 

145,000 


It is seen that Pyrex Petri-dishes give the 
best results. Corning and Anumbra are the 
next best. Borosil and D.G.W. are rather un¬ 
suitable for sporulation studies. 



IIG. 1 

To find out how these different types of 
glassware differed in their ability to transmit 
radiation in the UV region the Petri-dishes 
were examined in a UNICAM SP-800 record¬ 
ing spectrophotometer. A comparison of the 
spectral characteristics (see Fig. 1) with the 
sporulation data in Table I suggests that the 


ability to transmit radiation in the region bet¬ 
ween 325 and 350 nm. seems to determine the 
suitability of the glassware for getting good 
sporulation. 

In our experiments, Corning brand Petri- 
dishes have been chosen because of ease of 
availability. 

I am deeply indebted to Dr. R. N. Swamy 
for his guidance, and I thank Prof, T. S. Sada- 
5ivan for critically going through this article- 
I am grateful to the University Grants Com¬ 
mission for the award, of a Junior Researclx 
Fellowship. 

University Botany Lab., K. S. Bhama. 

Madras-5, October 20, 1970. 


*Memoir No. 95 from the Centre for Advanced Study 
in Botany. 

1. Bhama, K. S., and Swamy, R. N., Curr. Set., 1969, 

38(23), 570. 

2. Leach, C. M., Proc. Int. Sded Teat Ass.^ 1967, 32, 

565. 


AN INTERGENERIC CROSS IN THE 
CUCURBITACEAE iCOCCINIA INDICA 
W. AND A. X BRYONOPSIS LACINIOSAi 
ARN.) 

Intergeneric hybridisation in Cucurbitaceae is 
very rare. There is only one previous reporti- 
where a cross between M. charantia and. 
T. anguina was successful but the F^ did not 
grow well. In the present investigation, a suc¬ 
cessful intei-generic hybridisation between. 
C. indica and B. laciniosa is being reported. 
which was made to understand and cstablishi. 
phylogenetic relationship, breeding affinities, sex: 
expression and mode of inheritance between 
two wild, genera. C. indica a diocciousr 
perennial climber with tuberous roots ; whereasn 

B. laciniosa is a monoeciousf wild annual climb¬ 
ing herb. Only 5% of crosses between 

C. indica X B. laciniosa were successful. Reci¬ 
procal cross did not succeed. Altogether, seven, 
fruits with 36 healthy seeds were obtained, but 
on sowing, only 28 germinated. Six scedlingsw 
died later, but 22 seedlings grew luxuriantly. 

All the F^ plants were dioecious with only 
female flowers (Fig. 3). Most of the 
developing buds, aborted at early stage of deve¬ 
lopment, only a few of them developed into 
mature flowers. The characters of the pai'ents 
and Fi hybrids are compared in Table L 

The characters of C. indica dominant in the 
hybrid were : 

(1) Perennial habit; (2) dioecism ; (3) shape 
and colour of flower ; (4) opening time of 
flower; (5) tuberous) root. 
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Table I 

Comparison of characters between C, indica, B. laciniosa and their hybrid 


Character 

C. indica 

B, laciniosa 

Fi hybrid 

1 . Plant 

Dioecious, perennial with 
tuberous roots 

Monoecious* annual with simple 
roots 

Dioecious, perennial with tube¬ 
rous roots 

2 . 1 eaf : 

Shape 

Palmately 5-lobed 

Deeply trilobed or 5-lobed 

Deeply trilobed or 5 lobed 

.Size 

8 •2x9*1 cm. 

8-4X8-3 cm. 

6-3XG-2 cm. 

Apex 

Round 

Acute 

Acute 

(Colour 

Dark green 

Light green 

Light ^jieen 

Surface 

both .surface smo )th 

Upper scabrous 

Upper scabrous 

Margin 

Deuticulate with nerve tips 

Denticulate, nerve tip absent 

Denticulate with nerve tips 

Glands 

6”10 glistering glands at 
the lcaf-ba.se 

Absent 

Absent 

3. Tendril 

Simple 

Bifid 

Both simple and bifid 

4 . Inllorescence 

Solitary axillary 

2-3 female flowers surrounded by 
many male flowers in each leaf 
axil 

Solitary axillary, 2-3 female 
dowers in cluster 

5. Female flowers: 

Size 

Large 

Small 

Medium 

Petal colour 

White 

Greenish-yellow 

White 

Opening time 

Morning 

Late evening 

Morning 

Ovary shape 

Oblong 

Globose 

Oblong 

6 . Fruit: 

Sh.-’pe 

Oblong 

Spherical 

SphericaP’ 

Pulp 

Red 

Bloish-green 

Red 

Colour 

Deep-red 

Yellowish-green 

Red 

7. Seed: 

Shape 

Oblong liase with two deep 
inark.s 

Pear-5*hapecl 

Oblong ba.se with two deep 
m uk.s’’* 

No. per fruit 

175 

12 

1-9 


* Fruits and seeds in Fi hyl.)rid could not l)e obtained as all the Fi plants were female. However, fruits 
were obtained by back-crossinc with C. mc/tca. 



FIGS. 1-3. Fig. 1. C. mdt:a -A branch showing a single 9- dower in a leaf a.Kil. 
Fig. 2, B. A branch showing u cluster of and V liowers in a leaf axil. Fig. 3. Fi 

hybrid—A branch showing a single ‘fl Oower in a leaf axil. 


The following characters of B. laciniosa were 
dominant in the hybrid: 

(1) General appearance of the hybrid ; 
(2) sha.pe, texture, roughness and lobing of 
leaves. 

The following characters of the hybrid were 
intermediate between the two parents: 


(1) tendril; (2) inlloresccncc ; (3) size of 
flower. 

The breeding affinities of two genera indi¬ 
cate that they are closely related. Their phylo¬ 
genetic relationship and taxonomic status 
deserve a close look but should await detailed 
meiotic studies of hybrids both ways. 
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Cross'es between B. laciniosa $ x C. indica ^ 
failed completely. Back-crossing with B. laci¬ 
niosa als.c failed but that with C. indica as 9 
parent succeeded. 

This research has been financed in part by 
a grant made by the United States Department 
of Agriculture under PL 480. 

Dept, of Botany, R. P. Roy. 

Patna University, P. M. Roy. 

Patna-S, October 21, 1970. 

1. Sitaram Patradu, S. and Krishnamurti, P., Curr. 
Set., 193i, 2, 431. 

A NOTE ON THE SUCCESSIVE 
EGG-LAYING WITHOUT MATING OF 
SOME INDIAN CRABS 

Instances in crabs where egg-laying occurs 
more than once wdthout repeated copulation 
have been recorded by a few authors. Hartnoil 
(1965)1 observed Hyas coarctatus and Inachus 


out intermediate copulation docs not appear to 
have been reported so far except by Silas and 
Alagaraiswami (1967)- who mentioned, in their 
resume of the work done on Pinnotheres sp., 
that female crabs became ovigerous in labora¬ 
tory tanks in the absence of a male. 

During the course of studies on larval 
hatching in the laboratory in Bombay and at 
Ratnagiri, several ovigerous female crabs of 
different species were collected and reared in 
separate laboratory tanks. On many occasions! 
it was noticed that female crabs of some of 
these species after release of the first batch of 
eggs, became ovigerous either on the same day, 
as in Philyra corallicola Alcock, or after a few 
days. 

Actual instances', together with dates of ob¬ 
servations are given in Table I. 

I am grateful to the Department ol Fisheries, 
Maharashtra State, for facilities, and to 
Dr. N. K. Panikkar, Director, National Institute 
of Oceanography, Goa, for useful suggestions. 


Table I 


Name 

Date of collection 

Date of release 

Date of 

Date of 


of 

of 

of first 

observation of 

observation of 


species 

ovigerous fema'es, 

observed 

second observed 

third observed 


of 

and 

batch ot 

botch of 

batch of 


crabs 

condition of eggs 

eggs 

eggs 



Philyra 

17-8-1967 eggs dark 

20-8-1967 

20-8-1967 

1-9 -1967 

3 

cor alii col a 

in colour showing 
full development 

14*10 hrs. 

17.15 lirs. 



Pimioiheres 

28-8-1967 eggs dark 

30-S-10G7 

2-9-1907 


«) 

sp. 

in colour; fully 
developed 





Dodea 

16-9-1968 eggs 

24-9-1968 

30-9-l!)6S 


2 

gracilipes 

orange- reel in 
Cclour; developing 






egg^ 





Schizophrys 

17-10-1968 eggs 

22-10-1968 

2-11-19C8 


2 

aipsra 

orange-red i n 

colour; developing 
eggs 





Piltimnus 

20-11-1968 eggs 

25-11-1968 

27-H-l<lC8 


2 

vesperiiHo 

dark in colour; 





almost developed 

dorsettensis as) laying two sets of eggs and 
Microphrys hicornutns laying upto four sets of 
eggs without a male being present. He also 
mentioned that in Pisa tetraodon eight ovula¬ 
tions were recorded after one mating. 

Although studies on the larval development 
of crabs have been carried out by several 
authors in India, the successive egg-laying with- 


Keniarks 


ol)servcd. On 6 -9-1907 the 
eggs were shed in pre-matur¬ 
ed condition 

l)alches ol eggs could be 
ol .served. On f-O- 1 007 the 
eggs were shed in pre-matur- 
cd coudiuon 

hatches of egus could be 
observed. On 24-9-1908 the 
female, shed eggs in pre- 
mriturecl condition and deve- 
loi)ed a flesh batch on 
:i()-9-1908 

batclu‘s of eggs could be 
ol.served. 'I'lie female .shed 
lire-inatii red eggs on 
22-10-l9()8 and became 
ovigerous on 2 -11-1968 
l.'atclies of eggs could be 
oiiserved Fenude shed tlje 
eggs on 29-ll“-190S in pre- 
matured condition 


Taraporevala Marino 
Biological Res. Station, 
Bombay, October 15, 1970. 


S. Gore.’*- 


* National Institute of Oceanography, P.B. No. 1913, 
Cochin-lS, India. 

1. Hartnoil, R. G , 1965, 9, Pait I, 16, 

2. Silas, E. G. and Alagaraswami, K., Pro.trding^ of 

ihs Symposium on Cr^stl:^c^a^ 1966, Fart IXL 

pp. 1161, 1227. 
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REVIEWS AND NOTICES OF BOOKS 


Annual Review o£ Physical Chemistry, Vol. 21. 
Editor : H, Eyring. (Annual Reviews, Inc., 
4139, El Camino Way, Palo Alto, California, 
94306, U.S.A.), 1970. Pp. 655. Price U.S.A. 

$ 10.00 ; Foreign : $ 10.50. 

The 1970 volume of the Annual Rcvicio oj 
Physical CJiemisiry contains 21 chapters con¬ 
tributed by 35 authors who arc specialists in 
the respective area of study concerned. About 
a third of the chapters deal with subject which 
were practically unknown 20 years ago. 

In the prefatory chapter. Prof. Hoytink re¬ 
views the development of physical chemistry in 
the Netherlands from Van’t PlO'h to the present, 
with an accent on men who have contributed 
to this development. In the chapter on “Ex¬ 
cited States and Reactions in Liquids”, J. K. 
Thomas brings out the advances and contribu¬ 
tions made by new techniques siuch as lasers 
and pulsed accelerators to practical studies and 
theoretical understanding of the nature of 
excited states in the liquid phase. In another 
chapter, J. C. Dalton and N. J. Turro review 
the recent studies on the photorcactivity of 
nil- excited states of ailkyl ketones. In a short 
chapter on ‘'Potential Energy Surfaces”, M. 
Krauss reviews the ab miiio calculations of 
energy surfaces primarily of concern in Colli- 
sional and Chemical Kinetics Phenomena. 

Recent developments in methods of spectro¬ 
scopy are reviewed in four chapters “Micro- 
wave Spectroscopy” by H. D, Rudolph, ‘Thoto- 
electron Spectroscopy” by D. W. Turner, 
“Vibrational Spectroscopy” by John Overand, 
and “NMR Spectroscopy” by Adam Allerhandt 
and Elizabeth A. Trull. Benjamin Chu reviews 
selected topics on Laser Light Scidtering with 
emphasis on Rayleigh Scattering and Brillouin 
Scattering. 

The review article on “Detonation” by S. PI. 
Lin and H, Eyring is concerned with the theory 
of detonation of condensed explosives. The. 
chapter on '‘High Temperature Chemistry” by 
J. W. Hastie, R. PL Haugc and J. L. Margrave 
focuses attention on the molecular properties 
and in particular the thermodynamical stabili¬ 
ties and structures—geometrical, electronic and 


vibrational—of high temperature molecular 
species. 

There are twO' chapters which review recent 
advances in the physical chemistry of poly¬ 
mers. They are “Polymer Conformation and 
B.ynamics in Solution” by Marshall Fixman and 
Walter H. Stockmayer and “Optical Activity in, 
Sterecregular Synthetic Polymers” by Piero 
Pino, Francesco Ciardelli, and Maurizio Zando- 
meneghi. 

The other titles in this volume are : “Magne¬ 
tic and Electric Effects on Transport Proper¬ 
ties” by J. J. M. Beenakker and. F. R. McCourt, 
“Equilibrium at Solid Surfaces” by G. D. Halsey 
Jr. and C. M. Greenlief, “Heterogeneous Cata¬ 
lysis” by P. B. Weisz, “Paraffin Pyrolysis“ by 
D. A. Leathard and J. H. Purnell, “Intermole- 
cular Forces” by A. D. Buckingham and R. D. 
Utting, “Elementary Gas Reactions” by Leonard 
D. Spicer amd B. S. Rabinovitch, “Electrolytes” 
by R. H. Wood and P. J. Reilly, and “Electronic 
and Vibrational Excitons in Molecular Crys¬ 
tals” by G. Wilse Robinson. A. S. G. 


Introduction to Partial Differential Equations 
—From Fourier Series to Boundary-Value 
Problems. By Arne Broman. (Addison- 
Wesley Publishing Company, Inc., West End 
House, 11,- Hills Place, London W. 1, Eng¬ 
land), 1970. Pp. 179. Price 79 S'h. 

Based on lectures given by the author and 
his colleagues for a course on the subject at 
the Chalmers University of Technology, Gote- 
borg, Sweden, for over two decades, which, 
have been continually improved upon from 
experience and discussions, this publication 
will serve as a useful text for undergraduate 
students of mathematics and physics taking thisi 
course. The book provides basic knowledge in 
F'ouricr Analysis and some of its applications. 
A background knowledge of calculus, linear 
algebra, ordinary differential equations, and 
complex analysis is expected asi pre-requisite. 

The subject-matter is covered in eight chap¬ 
ters, namely, Fourier series, Orthogonal sys¬ 
tems, Orthogonal polynomials', Fourier trans¬ 
forms, Laplace transforms, Bessel functions, 
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Partial differential equations of first order, and 
Partial differential equations of second order. 

The text contains exercises, routine as well 
as advanced, at the end of each section. Teach¬ 
ers of the subject will find the book very useful. 

A* S. G. 


Fields and Waves in Communication Electro¬ 
nics. By S. Ramo, J. R. Whinnery and 
Theodore Van Duzer. (Wiley Eastern Private 
Ltd., J41, South Extension 1, New Delhi-49), 
1970. Pp. 754. Price Rs. 22-50. 

This popular text-book for students of com- 
municaticns engineering is now made available 
as a low cost edition in India, published with 
the assistance of the Joint Indian-American 
Text-book Programme. 

The present book is based upon the authors’ 
older and well-known text. Fields and Waves 
in Modern Radio. But it has been modernised 
and updated, and it will serve as an inter¬ 
mediate level text for junior and senior courses. 

, A. S. G. 


NMR Spectroscopy in Organic Chemistry. By 
B. I. lonin and B. A. Ershov. (Plenum Pub¬ 
lishing Corporation, 114, Fifth Ave., New 
York, NY. 10011, U.S.A.), 1970. Pp.^382, 
Price $ 25.00. 

This book is the English translation of the 
original Russian text by the authors first pub¬ 
lished in 1967. 


deeper analysis of the metihod dealing respec¬ 
tively with Chemical Shift, Spin-Spin Coup¬ 
ling, and Analysis of Complex NMR Spectra. 
The last two chapters are devoted to the various’ 
applications of NMR spectroscopy in organic 
chemistry. The appendix gives examples of 
NMR spectra of characterisilic compounds dealt 
with in the text. A. S. G. 


Abelian Varieties. By David Mmmford. (Pub¬ 
lished for the Tata Institute of Fundamental 
Research, Bombay, Oxford University Press, 
Bombay-1), 1970. Pp. 242. Price Rs. 60. 

This book isi based on a series of lectures 
delivered in the winter of 1967-68 at the Tata 
Institute of Fundamental Research, Bombay. It 
gives a systematic account of the basic results 
about abelian varieties. It includes, an exposi¬ 
tion of the analytic methods and results appli¬ 
cable when the ground field is the complex 
field C, and also of the scheme-thcoretic 
methods and results used to deal with insepa¬ 
rable isogenies when the ground field k has 
characteristic p. A self-contained proof of the 
existence of a dual abelian variety is given. 
The structure of the ring of endomorphisnas 
of an abelian variety is discussed. 

The material is arranged under the follow¬ 
ing chapter headings : I. Analytic Theory ; 
II. Algebraic Theory via Varieties ; III. Alge¬ 
braic Theory via Schemes ; and IV. Horn (X, X) 
and the i-adic Representation. A. S. G. 


High-resolution nuclear magnetic resonance- 
spectroscopy is becoming an essential physical 
method in organic chemistry for structurail and 
physicochemical studies of organic compounds. 
Rapid developments in instrumentation tech¬ 
nology have made high resolution spectra pos¬ 
sible and this combined with refinements in 
theory has extended the range of application 
lOf this technique. Literature on the subject is 
growing and there is a large accumulation of 
experimental data on the correlation of NMR 
parameters like chemical shifts, spin-spin split¬ 
ting, etc., with the structure of molecules. 
Essentially, NMR spectroscopy has become an 
independent field of physical organic chemistry 
with promise of its application to organic sub¬ 
stances containing magnetic isotopes other than 
hydrogen and fluorine. 

The book under review provides a valuable 
introduction to the subject. The first chapter 
treats with the fundamentals of NMR method 
and the three subsequent chapters go into a 
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Advances in Experimental Medicine and Bio- 
Vol. 8. Bradykinin and Related Kinins. 
Edited by F. Sicutcri, M. Rochac Silva, Nathan 
Back. (Plenum Publishing Corporation, 114, 
Fiith Avenue, New York, N.Y. 10011), 1970. 
Pp. XXV -}- 651. Price $ 27.50. 

Ageing in Cell and Tissue Cultures. Edited by 
E. Holeckova and V. J. Crislofalo. (Plenum 
Publishing Corporation, .114, Fifth Avenue, 
New York, N.Y. 10011), 1970. Pp. xx-f 163. 
Price $ 12.50. 

Advances in Cryogenic Engineering, Vol. 15. 
Edited by K. D. Timmerhav.s. (Plenum Pub¬ 
lishing Corporation, 227, West 17th Street, 
New York, N.Y. 10011), 1970. Pp. xi + 484. 
Price $ 27.50. 

Chemistry of the Ionosphere. By A. D. Dani¬ 
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ERADICATION AND UTILIZATION OF WATER HYACINTH-A REVIEW 

ARCHANA SHARMA 

University of Calcutta, 35, Ballygunj Circular Road, Calcutta-19 


AN organism often propagates explosively 
when transplanted to a new environment. 
Eichhornia crai'sipes L., the water hyacinth, 
is an outstanding example in the South-East 
Asia, the Nile and the Congo basins, where, from 
an ornamental introduced less than a century 
ago, it has become a curse.The problem of 
iti\ eradication has formed the topic for sym¬ 
posia, researches, articles and even legislations 
for more than four decades, without a suitable 
formula having been evolved. Pleas for re¬ 
orientation of ideas, to regard it as a crop rather 
than a pest and to find uses for it have been 
voiced amongst others, by Pirie,5-<5 Little'^ and 
also by the Food and Agriculture Organization 
of the United Nations (1968).8 

Though exact figures as to the area covered 
by this weed in India are not available, yet the 
approximate figures from West Bengal (30,000 
acres) and Bihar (200,000 acres) indicate the 
extent of its distribution. Gratch,^^ including 
the affected areas in Assam, Eastern U.P., 
Andhra Proidcih, Madras, Orissa and Kerala, 
estimated the total acreage under its domain 
to be about 500,000 acres. The adverse effects 
of such uncontrolled growth on agriculture, 
fisheries, transport and human health are 
obvious and the necessity for its extermination 
was felt early in this century, as the reports 
of the d'fTcrcnt advisers to the Government of 
India show. 

The extermination of a weed involves its 
collection, subsequent disposal and prevention 
of fuithcr growth. Water hyacinth, being 
aquatic, is easy to collect, by manual labour or 
by mechanical appliances. Its disposal is more 
difficult as due to its high water content, it 
takefi some time to dry before it can be burnt. 
Most difficult of all • is prevention of further 
growth since the seeds remain dormant for at 
least one year and maintain their viability for 
several years. The plants are themselves able 
to resist con'^idcrable drought upto 5*7% of 
the saturated value of the water content of 
soil due to corresponding change in osmotic 
strength, decrease in the ratio of total leaf 
area to total root length and to the pre- 
slence of mucilage at the leaf-base. The plant 
produces long roots with the progressive dry¬ 


ing of the mud and thrives! at the pH range 
between 6-0 and Further, since seeds lying 
at the bottom of the tank cannot germinate in 
the absence of oxygen, keeping the tanks flood¬ 
ed, presents a possibility of preventing their 
germination. Chemicals, both organic and in¬ 
organic, with lethal effects have been discover¬ 
ed, lethal dose for aq. copper sulphate solu¬ 
tion being 0-018%. Spraying with chemicals 
is not consistently effective, since calcium oxai- 
late crystals escaping from disintegrating 
leaves antagonise the effect of copper sulphate. 
Other chemicals had also a rather limited 
effect. In fact, the inevitable conclusion arriv¬ 
ed at by certain earlier scientists!, including 
Sir J. C. Bose^<^ and P. Parija^^ was that the 
only effective means of controlling this weed 
was in its mechanical collection and destruction. 

The magnitude of the spread of the plant 
makes its extermination, either by physical or 
chemical methods, a costly and painstaking 
piocess, which has to be repeated annually for 
an indefinite period—a burden poorer nations 
are hardly equipped to support. Attention was 
then diverted to finding a use for this, plant, 
so that its eiadication would entail some finan¬ 
cial returns and a wide variety of works has 
been carried out. 

The manifold uses to which the plant has 
been put include principally, (i) as' fertilizer, 
compost and mulch, (u) as fodder, silage and 
food for pigs, cattle, sheep and fish, (Hi) in 
providing raw materials for industry, and 
(iv) as protein source and source for other 
chemicals. 

L Use as Fertilizer, Compost and Mulch — 
The fresh plant contains approximately nitro¬ 
gen, 0*04; ash, 1-0; PoOr„ 0-06; K.O, 0-20; 
organic matter, 3*5 and moisture 95-5%. The 
correrponding proportion per dry weight is 
organic matter, 75 • 8 ; nitrogen, 1 • 5 ; ash 
24-2%. The ash is found to have K^O, 28*7 ; 
Na.O, 1-8 ; CaO, 12-8 ; CL 21*0 ; P.O 5 , 7*0%.ii 
The potash content increases with the size of 
the plant, being maximum in September and 
October. These figures show that the plant 
has< a rather high NPK content and its poten¬ 
tial value as a source of these elements can¬ 
not be ignored. As, a fertil^fr?, the plant ma^ 
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pigment by organic solvent, purification through 
chromatographic separation, concentration, 
recovery of the solvent and storage. The 
carotene yield isl 134*6 to 146 *7 mg. per 3 kg. 
of freshi learves, recovery being 84*0% to 87-9%. 

Day,'*^^ after a detailed analysis of the plant 
as a source of potash, suggests that slince 3% 
of the dried plant is, potash (or 5% KCl), it 
can be recovered commercially from the plant 
by burning, lixiviation and fractional crystal¬ 
lization. Amongst certain tribesi in Brazil, the 
ashes; are leached in water and evaporated by 
boiling to give potash or KCl in a crude form.*^<' 
Pirie^"'^ suggested that since water hyacinth 
produces a pure stand with a luxuriant growth, 
it resembles a crop and advocated its us,e in 
human welfare, production of leaf-protein be¬ 
ing one of thei possibilities. Another report by 
the same author^^ summarizes) the progress on 
this aspect in different centres. The conclu¬ 
sions of J, F. Catchpool, regarding the extrac¬ 
tion of protein from populations growing in 
the delta) of San Joachim river, indicate that 
the lack of mucilage favours the extraction, 
the plants can be ground easily in a waste dis¬ 
posal plant homogenizer and, the addition of 
water is not necessary for extraction. Thei 
dried plaint has 15%, the roots 12% and the 
leaves, 30% protein as calculated from, the nitro¬ 
gen content. As the pH- of the plant is 5*5, re¬ 
grinding the pulp at pH 8*0 gives a better 
yield of protein in the juice. D. H. Samuel 
from Coimbatore reported that 42% of the 
nitrogen appear in the coagulated juice show¬ 
ing that protein forms 10% of the dry leaf 
weight. Pirie himself-^’ found that protein! 
extraction in water hyacinth is easier due to- 
the high water content and palatability of the 
extracted protein was reported by Guha.^-' 
Mukhtar^s estimates the amount of crude pro¬ 
tein to be 5-30% to 5*70% and of crude fibre 
to be 19-22% of air-dried weight 

Oyakawa et showed promising possibi¬ 

lity of using water hyacinth in the manufac¬ 
ture of yeast. Each kg. of fresh plant yields 
12 gm. of pure dried yeast with 52*7% protein 
and also 42 gm. of a mixture of yeast and 
bagasse with about 28% protein. The protein 
obtained can be classified, according to^ its 
analytical value, between egg protein (100%) 
and leguminous protein (50%) with an ave¬ 
rage of 87%. The yeast cream made from the 
extract has an agreeable odour and flavour, fit 
for human consumption. Datta et extract¬ 
ed leaf protein from waiter hyacinth through 
crushing, mixing with a 3-fold weight of 
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siodium carbonate (2%) for 30 min., centri¬ 
fugation, precipitation by HCl and subsequent 
coagulation by heating to 80° C. A pH of 3*5- 
3*8 resulted in 96% precipitation of protein. 

A series of experiments, was devised by Sir¬ 
car and his colleagues-^<>’'^y on water hyacinth 
roots. Growth substances were separated from 
the extract by paper chromatography and it 
was seen that, in addition to indole compounds 
or gibberellins, other substances are present in 
water hyacinth root extract which show mark¬ 
ed growth-promoting activities on both root 
and shoot of rice seedlings. The promoting 
activity of the extract was additive to gibbe- 
rellic acid on rice growth and was better than 
the latter on the yield and the percentage of 
rice and gram grains. In gram and groundnut, 
gibberellic acid did not produce any accelera¬ 
tion of shoot growth but the extract of water 
hyacinth root gave increased height of both 
these: plants. 

Sheikh, et reported that extract of water 
hyacinth enhanced growth of micro-organisms 
like Rhizopus, Sac char omycesi and of plants 
like varieties of Phaseolus mungo and acceler- 
rated alcoholic fermentation. From analytical 
studies, they suggest that organic substances 
have no effect and the inorganic ones are res¬ 
ponsible for the enhancement of growth. 

These varied usfes of Eichhornia crossipes 
strengthen its claim to be regarded as a crop 
and its eradication can be a profitable proposi¬ 
tion, if plants, on collection, can be suitably 
employed. Financial outlay is moderate and it 
can be undertaken either by state or private 
enterprisles. The tanks, thus freed, can be 
sown with seedlings of Trapa natans, raised 
-separately in nurseries. The vegetative growth 
of this plant is maximum during the rains! and 
tihe fruits which are edible, are picked from 
October to January. Yield of the fruit per 
acre may be as high, as 150 mds.*^^> Persistent 
removal of water hyacinth followed by sowing 
with Trapa natans or Lotus sp. for a few suc¬ 
cessive years would soon result in the replace¬ 
ment of the water hyacinth populations by the 
latter plants and lead finally to its extermina¬ 
tion or controlled growth. 
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'Phr f>rr:;t‘nl rominiunicaiitm deals with the 
jiatluv aiialtHuy (»l’ AM ia natural and expcii- 
mi ulal (iiirk;:. 

Mati;ui.m.:5 and Mmm'.iumkntal Phockdure 
d*hr Minrrr nt infi't'lrd nKiicrials was lioni 
da\-{)ltl VV!ul(‘ lu'/lhurn chiek.s received by a 
prlvatr I'ann. ddieae eliieks t'xlubited signs of 
lihu*;.:; and loortalily, starting from second day 
td' tiodr arri\'a!. 3\vrnly ehicks (a few of them 
wtd’i' (trad) were subiuiUed to the pathology 
divisinn for diagnosis. More birds were receiv- 
rd I'nnn tlu‘ same farm during the hrs't week, 
.•U.coixl wi'ok ami third wc'Ck oI April 1970. 
Kill- c.viiarhucntiil trun.smission, day-old chicks 
I'ri.in a .saiiarale farm without any history ol 
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this disease wero usc'd. A lOA'- saliiu' brain 
RU.spc’n.sion was: made frojn infeclcd chicks and 
intraicerebrally inocuiated into day-old and 
one-vveelv-old chicles. Tissues from dilTerentj 
regions were iixed in 10% formal-saline and 
piocessled for rmitine hematoxylin and eosiii 
stainin^' (II & E). 

IvieSULTS 

Clinical, aii/ns. —Tlu' main symplams com¬ 
prised of incoordination, bilateral aia'xia with 
or wilhoLil association of tiaanors in naturally 
infected cases (Eip. 1), Kxi)erimentally, clini¬ 
cal siigns weiv produced after a-n average incu¬ 
bation period of 10 days (0-10 days) and com¬ 
prised of incoordination, ]t\” weakiu'ses and 
bilateral ataxia. Tremors of hcail and neck 
were occasionally associaUxl witli incoordination 
and ati'jxia but usually followanl incoordinal ion 
and ataxia. In a few instancies the tremora 
were well marked and gradually decrea.sed 
after 70 days post-inoculation (DPI). Mor¬ 
tality rate was low varyiipi*- from al)out Kp;. 
t'O 21% of inoculated birdsi and usually occur.s 
during 6‘ to lOth DPI. Number of chicks (day- 
old) showing clinical sigas of thi? disease in¬ 
creased with serial passages (Table 1). 

Taolu I 

ExpcrimeniM tra/nsoiissio/j trials o;f AE 


Pas.cjige 

No. 

No. of 

Aki! 

c.f 

No. of 
chicks 

Incubation 

chicks 

chicks 

with 

pcriotl 

iiioculaied 

in 

(Ijiys 

clinical 

(Did) 

T 

T2 

1 

7 

20 

II 

22 

1 

11 

10-18 

III 

30 

7 

D 

13-17 

IV 

25 

1 

17 

1) 30 

V 

10 

1 

7 

1) 10 

VI 

:ks 

1 

31 

10-25 

VI1 

21 

1 

21 

8-23 


Patfio-avaUrnilc c//,a a No gross abnor¬ 
malities were encountered in natural as well 
as in experimentally infectect cas'i'S. Uisto- 
patliological examinations of visci'ral organs of 
chicks from natural casi's died during the Iirsl 
week of their life, nwisded mild lymphocytii" 
inllltration in a few l)irds. Microsco|)ic ('xarni- 
nation of difl’erent regions of thi' brain and 
spinal co;rd showed presence of acuii' neurotial 
necrosLs, ('specially marked. it\ lh(' region of 
pons-medulla and lumbar segments of lh(.v 
spinal cord (Fig. 2). Occasional arenas o.f peri¬ 
vascular cutTlngs (Fig. 3) with lymphocytes 
and focal areas of gliosis were evident in a 
few cases. 


Cdiicks examiiU'd after week of !,!u‘ir 

Iif(‘ with signs of ])r(inoiinced leg. weakne.ss 
and ataxia exhil)iU‘d moderate to marked in- 
liltralion of lyniphoeytie etdis in th(‘ pi'nveutri- 
cnli and gi/.7.ard niuseiila;!ur(‘. paner<‘a.‘;. heart, 
liver and kidiuws. Fesions in the central ner¬ 
vous .sysIcMii (C’NS) (‘on.si.'dtal (d‘ aeuf{‘ mmronal 
juxu'osis, areas of gliosis am! periva.‘<Milar cuf- 
ling. Perivascular culling.*: were men* pro- 
iKumced in th(‘ brain wherea.-: aeule neiironal 
necrosis was* promini'iit in the ventral hnrii al' 
1'.h(‘ spinal cord, e.'|pccialiy in llie region of lum- 
k.ai'spinal c(.<r(t, just, anterior to iiluHnlAnnal : imi:;, 

Mislopalhologicaj (‘xaniinathais of expmi- 
mcntally infi'ctcd chicks revealed typical 
Itssions. in tlu‘ C’NS (Fig-. •}) and vi; reral nrg.an:; 
characteristics of AF. Fesion.*: in the (*NS 
(Fig.s. f) (>) w('r(‘ moix* prtmnunc<-il than 
those .s(‘(‘n in visiansil orj',an;:. Inocnfated c!iii*ks 
without clinical simis showed FNS le.'ion:; imI 
mild viscM'ral lesions wlu'n destroyed at vari- 
abU' periods hetwci'n It) and go DPI. Initially 
U'sions of AM wei’i* I'vidt'nt in hi*mn as early 
■as f) DPI, he., prior to tlie d<*\a‘loj)inen( of <‘Ii- 
nical signs. 

A ii,*w birds destroyed after prolonged illne;,*; 
(34 and 113 Did) revc'aled an (H’casional )dial 
nodiiU' in Ijrain or spinal (‘ord, Fymphoal foci 
were .st'cn only in /;i/xar<l mu.si'ulalure. pan- 
(Ti'as and in hviwi nuriculatun*. 

I)lS('U.S.StON 

The patiiinalKitomieal chang.i'-e in the (’NS 
and vi.'U'eral or/puis; \vert‘ intlisling.nir.hahle from 
thos<‘ de.scribi'd by variou;; woi*kers (Spnng.er 
amd. Schinittl(', F)()B ; Moiianty and W«':d, FhJB ; 
Butterlielcl ot ak, !<)(;<)) for natural and 
experimental casi's of AK. ’rrmnors seen in 
experinu'ntally inoculated ca.ves u*:ually deve- 
lojKxi after the* onsid. of l(‘g; weakms;;., winch 
indicalc.s the laU' involvcsuent of ei‘rt‘he!lmn. 
llLstopathological ehangiss in tlu‘ eerelndlum 
W('r(‘ sugg('stive of late involveinent of this 
n*gi<m. IVIohanly and Wc.st (IIHIH) o!>::t‘rved 
similar (hangiss in the em-ehtdlum of experi- 
immlally infc'ett'd chicks. Ajjptsaranc'e of clun¬ 
eal signs within first week of thr lift^ of 
C'hicks in natural easiss .'^aig.g.isst (*g.g, t ran:mi.* ,‘aon 
of tlu' infection (Taylor ct ul., nggi), \\ht*n*a;' 
variable ineubalion period in expmdmenla! cast*.*, 
corroboi-atos our pnsstuit tindingr; in natural 
and (Experimental cascss (Mohanty and Whs;!, 
FOGB), llislapalhological Uxion.s in visciu'al 
oTgans in natural ca.ses wc*i*e more* pronouiu’ed 
than experimental ca.ses, whih* Uxiou:; in tlur 
CNS were more prominent in (‘xiK'rinnmtal 
cases, Butterfield ct al (19()<)) and Mohanty 
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NUTRITIONAL QUALITY OF SOME POPULAR RICE VARIETIES 

P. RAGHAVAIAH, V. P. AHUJA, A. K. KAUL anp M. S. NAIK 
Genetics Division, New Delhi-^IZ 


TN the last twenty years, rice production in, 
India has increased from 21 million tonnes 
in 1951 to 39 million tonnes in 1965. The pro*- 
jected figure for 1971-72 is between 48-50 mil¬ 
lion tonnes. Only 17% of increase in the pro¬ 
duction has been attributed to an increase in 
area and the rest has been assigned to the in-i 
creased production through better agronomic 
practices and the use of superior high-yield¬ 
ing photoinsensitive varieties.^ 

Until very recently, Indian yields of rice per 
acre were among the lowest in the world. The 
first and foremost drawback was the plant-type 
itself. The subspecies indica, the traditional 
type of rice grown in Indian conditions, is 
characterised by tall growth habit, profuse 
number of narrow light-green drooping leaves, 
delayed flowering and late maturity. Though 
ideally sBiited to cloudy and rainy s'eason, it 
succumbs to the modern high fertility farm¬ 
ing. Additional fertilizer results in rapid vege¬ 
tative growth and profuse leafing. These addi¬ 
tional leaves mutually shade the plants and 
lead to the decreased photosynthetic efficiency 
in accumulating the carbohydrates. The plant- 
type bottle-neck to higher yields has been 
broken through algeny^ and now we have a 
rice plant that, is photoinsensitive, erect, short, 
has high capacity of tillering, matures early 
and possesses wide, dark and green leaves that 
remain pihotosynthetically active right upto the 
grain-filling stage. Twin characters of non¬ 
lodging and reduced mutual shading of the 
leaves have enabled it to stand very heavy 
doses of fertilizers to produce very high yields. 
It is in the background of this plant^^t^e that 


the nutritional aspects of the present and 
future rice varieties should be discussed. The 
composition of rice differs with plant-type, 
variety, soil conditions, manuring, location, soil 
moisture and weather conditions prevalent at 
the time of grain filling. A systematic investi¬ 
gation on these factors has just begun.'*^ Quan¬ 
titative as well as qualitative characters are 
being considered in this context. From the: 
studies, so far conducted, it could be concluded 
that among the above-mentioned factors, the 
genotype of the strains is most important.*^ 

In the present study, an attempt was made 
to compare six popular rice varieties for their 
protein, carbohydrate and amino-acid composi¬ 
tion. The length/breadth ratio and swelling 
number was also obtained to assess the cook¬ 
ing quality of these varieties. The data arc 
presented in Tables I and H. In Table ll, the 
reference amino gram for rice has been taken, 
from Eggum (1968) for comparison.It is 
clear from, the figures presented, that with, 
reference to protein content, there is significant 
difference between two distinct sets of varie¬ 
ties. Varieties Basmati-370, Sabarmati and 
Hamsa are having roughly 2% higher protein, 
than Padmai, Jaya and IR- 8 . These diflcrcnccs 
have been clearly discriminated by D.B.C., as 
well as microkjeldahl estimation. The starch 
properties’! as reflected by the amylosc content 
are not widely different. However, if cooking 
quality is judged on the basis of swelling num¬ 
ber and L/B ratio, it is evident that Sabarmati 
and Hamsa are similar to Basmati-370, there¬ 
fore highly acceptable.® Varieties Padma, Jaya 
and IR -8 seem to be inferior on the basijt of 
‘these two criteria, 
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NEUTRON DIFFRACTION STUDY OF 
TRIGLYCINE SULFATE 

Triglycine sulfate (NH2CH2C00H)3.H2S04 
exhibits ferroelectric properties at room tem¬ 
perature. The Curie temperature lies at 49° C. 
The phase above the transition has monoclinic 
symmetry and belongs to the centrosymmetrical 
class! 2/m. Below the transition temperature, 
the mirror plane disappears and the crystal 
belongs to the polar point group 2 of the mono- 
clinic system. A detailed determination of the 
structure of the crystal was made by Hoshino, 
Okaya and Pepinsky'*- ait room temperature from 
full 3-D X-ray diffraction data. According to 
them, the chemical formula is properly writ¬ 
ten as (NH^-' CHoCOO-) (NH 3 ^CH 2 C 00 H)oS 04 -- 
and the compound is best described by the 
chemical name glycine diglycinium sulfate. Out 
of the three glycine molecules in the crystal, 
one has the zwitter-ion configuration, with the 
NH 3 ■'■group out of the plan© of the other atoms ; 
the remaining two glycines are monoprotonated 
and planar within experimental error. How¬ 
ever, from infra-red measurements of normal 
TGS Dodd,- Tinkham'^ and Sato*^ were doubt¬ 
ful of- the existence of the zwitter ion in TGS. 
As proton position has not been determined, a 
single crystal neutron diffraction study was 
made to determine the positions of the hydro¬ 
gen atoms, and thereby to verify the existence 
of the zwitter ion in the crystal. 

Neutron diffraction data were collected for 
ail the three zones' (upto sin e^0-8Q) using 
spectrometer facility at the Cirus reactor 
(Chidambaram, Sequeira and Sikka-'>). A neu¬ 
tron wavelength of 1-03 A was used. The 
spectrometer was of the (9-2 0 setting and ope¬ 
rated by step scanning at intervals of 0T° in 
2 6. Integrated intensities for 325 independent 
reflections along the three zones, were obtained 
and these were converted to F by the usual 
methods. The systematic absences were found 
to be consistent with the space group P 2 ^^. The 
cell parameters used in the analysis are those 
reported by Hoshino et al. 

aiz:9-41, b-12-64, 0 = 5-73 A, B = 110 - 4 ° 
and Z = 2. 

The positions of the hydrogen atoms were 
determined using the conventional F'ourier_ sjm- 


thesis and the data were subjected to several 
cycles of full matrix least squares refinement, 
with isotropic temperature factor for each 
atom. The final R factor was 0-11 and the 
refinement was stopped at this stage. The 
salient features of the study are as follows : 

(i) The structure isi essentially the same as 
that found in the investigation by Hoshino 
et al from X-ray studies. The heavy atom 
co-ordinates agree well with those reported by 
Hoshino. As indicated by Hoshino, glycine ions 
II and III (after Hoshino’s nomenclature) are 

connected by a short O-H.O bond with a 

distance 2-46 A (between the oxygen of the 
carboxyl group of glycine II and that of the 
glycine III). The hydrogen atom is closer to 
the carboxyl group oxygen of the glycine III, 
agreeing with the as>ymmetrical position sug¬ 
gested by Hoshino. As suggested by Hoshino, 
glycine I is; protonated and this hydrogen atom 
forms a hydrogen bond (of distance 2-57 A) 
with the oxygen of the sulfate group. So the 
third is a zwitter-ion, thus confirming the; 
findings of Hoshino et al. 

(ii) The bond distances C-C, C-O and C-N 
of the glycine groups are in agreement with 
tho£ie reported in the literature. 

(iii) The sulfate tetrahedron is distorted. 

(iv) There are seventeen protons in the asym¬ 
metric unit. Nine protons are attached to nitro¬ 
gens of the three glycine ions, forming NH.j 
groups. The mean N-H bond distance is 1-01 A 
(uncorrrected for thermal motion) all of them 

form 3 ] network of N-PI.O hydrogen bonds 

‘with N. .. . O distances in the range 2 • 71-3 • 01 A 

and N-Hi.O angles 132—180. Six protons 

are attached to three CH^ groups and the moan 
CH-distance is 1-03 A. ^The mutual arrange¬ 
ment of NH 3 and CH^ around the C-N axis! for 
all three glycine is close to a staggered con¬ 
figuration. The remaining two hydrogens are 
attached to the oxygens of the carboxyl group 

of the two glycine ions forming O-H.O 

bonds as indicated above. The 0-PI bond dis¬ 
tances in the two cases were 1*01 and 1*04 A 

and the hydrogen’bond angles 0--H.O were 

170° and 151°. 

Full details yv-ill be published elsewhere, 
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ON LIGHT TRACKS IN THE PRESENCE 
OF A MASSIVE BODY 

The null geodesies of the space-time metric 
external to a static spherically symmetric body 
are treated here for the case of a non-zero- 
cosmological constant. 

The general static spherically symmetric 

space-lime metric can be written 

d,s'“ — A vr) dr- -| - B (r) (d0‘^ -| sin“ 0 d(lr) 

- - C (r) dt- (1) 

where ds is the space-time interval and the 
co-ordinalos are (r, 0, 0 , t ), (r, $, <(>) being spheri¬ 
cal polars. The null geodesics of (1) have- 
been investigated (using different notation) by 
Atkinson.* In particular, when /“O, with, a 
dot denoting differentiation with respect to a 
scalar parameter p, it is found that 

d‘“r c-C /B' _ C'\ ,2) 

dt- 2A \B 0/ 


where a dash denotes differentiation with res- 
lH‘ct to r. Equation (2) describes the nature 
of ap.ses. If corresponding to a 

circular null geodesic, then B'/B = C7C. The 
time f,) for a photon to describe such a circle 
is (2 tt/c) (B/C)i, c being the speed of light. 
These results hold for an arbitrary metric of 
tile .farm (1) : they are independent of any 
bold eciuations.^ 

I'or the metric (1), expressions for the com¬ 
ponents or the Einstein tensor can be ob¬ 
tained from the book by Synge.- In empty 
sixice, the Held equations of general relativity, 
with, cosmological constant A, are G/ 

The equations Gi ’ — G.,;‘= 0 and — 
A integrate to : 

A (B^-V^BC (3) 

and 


A = 


(B7- 

4B 



A3 

3 


2m 

B1/2J 


(4) 


where is a constant; the constant of integ¬ 
ration in (3) has be^n s'et equal to unity, with¬ 


out loss of generality. 



2m 


Elimination of A gives : 

(5) 


These integrals generalize those of Atkinson ,1 
who did not include the cosmological term. 

Differentiating (5) logarithmically and sub¬ 
stituting into (2) gives: 

W ^ b 5 Bi 

where h(B) - AB^/3 + B - 2mB^ = CB. On a 
photon circle, = 3m, corresponding to C= 
1/3 A- 3Am- ; also, t^)— (67r>y3m/c) (1 + 

The function B will be required to be real 
and positive and to increase monotonically with 
radial distance ; m is real and positive. When 
B^“=:3?n, h(B)>0 if A > _ i/Qm^ ; then 
is real, and a photon circle exists provided th.e 
central body has a radius less than that given 

T 

by B- = Zm. In the following it will be sup¬ 
posed that a photon circle exists. 

The factor (B'- — 377i) in (6) is positive out¬ 
side the photon circle and negative inside it. 
The function h(B)/B^ is positive on the pho¬ 
ton circle and negative when B vanishes, so it 
must have a zero at where 0 <B]^- <^3m. 
The discriminant of the cubic function of B- 
in the equation : 

= g A Bi/- (b’/- + Bi/“ - ~) (7) 

is 4(1 + 9m-A)/A-t If A > 0, the cubic has only 
one real zero, while if — l/9m- < A < 0, there 
aire three unequal real zeros. In the latter case, 
since h(B)/B- is negative for large positive Bi 
and positive for large negative B-, B^ isi the 
only’’ zero of that function in 0 < B^ < Zm, while 
it has a zero B^ outside the photon circle. 

Inside the photon circle d-r/dt- >0 or <0 
■according as B < B j^ or B > B^. Outside the 
circle, d-r/dt- > 0 if A > 0, while if — l/9m- < 
A < 0, d-r/dP >0 or <0 according as B < Bo 
or B > Bo. 

So if A > 0 , the nature of apses is essentially 
the same as when A = 0 ; in particular, finite 
non-circular orbits with minimum distances in 
B^ < B^^ and maxima in B^'^ < B^< 3m appear 
feasible. For such an orbit to exist, the time 
calculated for an arbitrary change to occur in 
the angular co-ordinate of a photon describing 
the orbit would have to be finite, real and 
positive. It should be noted that the feasible 
finite non-circular orbits all cross the apparent 
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metric singularity at which C = 0 and hence, 
A infinite. 

If — l/Qm- < A < 0, the non-zero value of 
A introduces a further apparent metric singu¬ 
larity Bo ; for B > Bo, d-r/df- < 0 s’o apses 
there correspond to maximum distances ; 
finite non-circular orbits, crossing one or both 
apparent singularities, are feasible. Investiga¬ 
tion of the zeros of the cubic function of B 
in (7) shows tliait for —A small, Bo^== 
( _ 3/A)^^ 'That is, Bo^ is approximately inde¬ 
pendent of m and occurs at a large distance 
from the central object. On this scale, the 
situation becomes a cosmological one and 
should, more realistically, be treated by taking 
the central object to be embedded in distri¬ 
buted matter. 

Dept, of Physics, R. Burman. 

University of Western Australia, 

October 12, 1970. 
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DIELECTRIC CONSTANT OF CERTAIN 
DIHYDROXY SOLIDS 

The dielectric constant of resorcinol, hydro- 
Qjuinone and toluhydroquinone had been 
determined from measurements on pow¬ 
dered samples^ at 1 MHz using a co-axial 
cell of Barrel' and Saxon-Napier type."*- 
The cell designed and constructed with some 
modifications in our laboratory consists of two 
removable parts joined together by a ground 
glass joint. A Franklin Oscillator-Wavemeter 
combination of the type originally described by 
LeFevre, Ross and Smythe- was employed for 
the measurement of dielectric constant. The 
method of obtaining the dielectric constant of 
the massive solid (bulk dielectric constant) 
from measurements on powders had been 
described elsewhere.-^ 

Resorcinol and hydroquinone are dihydroxy 
benzenes with the two OH groups in the- meta- 
and para-positions respectively. Catechol, the 
ortho-compound in this series, could not be in¬ 
vestigated as this was found to affect the sil¬ 
vering of the cell. Toluhydroquinone is para- 
dihydroxy toluene. Analar samples: of the 
substances were initially ground into fine pow¬ 
ders and were kept in a desiccator to avoid 
traces of moisture. Measiurement of dielectric 
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constant was carried out by completely filling 
the cell with the powdered samples* 

The values of the dielectric constant are 
given in Table I. 


Table I 


Substunce 

Formula 

^Debye 

units 

Dielectric 

constant 

Resorcinol 

. ot-CoH^ (OH), 

2*09 

3-20 

Hydroquinone 

(OH)j 

1-40 

2«96 

Toluhydroqui¬ 

none 

p-C^H^ (CH,) (0H)2 


3*14 


It may be seen from Table I that the value 
of dielectric constant of hydroquinone is less 
than that of resorcinol. This is in order con- 
siidering the dipole moments of the two com¬ 
pounds (also included in Table I) reported by 
Lander and Svirbely.-* The dipole moment (a^) 
of hydroquinone is less than that of resorci¬ 
nol. The value of dielectric constant of 
toluhydroquinone is hi^er than that of 
hydroquinone but is lower than that of the 
mcta-compound, resorcinol. 

Two of us (B. S. R. and C. V. R.) are grate¬ 
ful to the C.S.I.R. for the award of a Senior 
Felliowship. 

Dept, of Physics, B. S. Raj yam. 

A.U.P.G. Centre, C. V. Ramasastry. 

Guntur-5, C. R. K. Mtjrty. 

October 21, 1970. 
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CRYSTALLOGRAPHIC STUDIES IN THE 
SYSTEM (l-XjLaoNbO. + X Sm.NbOv 

The structural properties of Weberiic^ and 
Fluorite- have been studied by many workers 
but their structural relationship has not yet! 
been studied. In this note, the preparation and 
crystallographic studies of La.^NbO- (Wcbc-' 
rite type) and Sm-^NbO- (Fluorite type) and 
their solid solutions are reported. 

The pure compounds LagNbO^ and Sm^^^NbO^ 
and their solid solutions were prepared by the 
high temperature solid state reaction between 
the constituent oxides at 1,200° C. for 6 hr. All 
the X-ray examinations were made by a con¬ 
ventional powdered-crystal technique using 
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Ni filtered Cu Ka radiation and a camera of 
14 cm. diameter. 

La.jNbO- crystallises with the orthorhombic 
Weberite structure with ao=7*82A, = 

10*84 A and = 7-71 A. Sm3Nb07 crystallisesi 
with the defect fluorite (cubic) structure with' 
a — 5*36 A (10*72 A if indexed on the basis of 
cubic pyrochlore type structure). Table I shows; 
the variation of the unit cell dimensions with X. 


Table I 

Cnjsiallographic data for (1 X)La.^NhO.. + 
X Sv\^NbO., _ 


X Structure 
t ype* 


Lattice parameters A 


Oithoihombic 


0 

W 


7-82 

^0 

10*84 

^0 

7-71 

20 

W 


7*78 

10-88 

7-65 

40 

w 


7-72 

»0*92 

7-68 

60 

w 


7-68 

10-96 

7-53 

80 

P-fW 

w 

p 

■7*66 

10-98 

Cubic 

7-52 


Defect fluoiite Pyrochlore 

5-34 10*68 
100 P 5-36 10-72 


* \V = Orthorhombic Weberite tyi-ie, P-Cubic 

defect fluorite type (Pyrochlore type). 

It is seen that the Weberite structure is re¬ 
tained for high values (^80m.ole%) of X. 
It is further seen that this structure expands, 
in the b direction and contracts in the a and 
c directions with the increase in X. The strain 
denoted by increases with X. At a 

critical concentration X5^80mole%, the lat¬ 
tice can no longjer sustain the strain and trans¬ 
forms itself into cubic (defect Fluorite type) 
one. It may also be seen that the Weberite 
.siriiciure is .-liable for high radius ratio of A/B 
(La'^ ■' r::: 1 * 22 A, Sm*' I* =1*13 A, and 
O-GBA).*' This is in good agreement with thc' 
I'esulls of Aleshin and Roy.' A close geometric 
structural relation is ca.sily deduced between 
tile Weberite and pyrochlore type structures, 
since the formc'r type cell is a relatively smal¬ 
ler one oriented at an angle of 45'’ about the 
b direction wit.h respect to thc cubic cell. If 
thc' a and e parameters of La^NbO.- wihich are 
nearly cciual to one another arc multiplied by 
\/2 the resultant unit isi nearly cubic with a 
parameter of about 10*80 A. This cell is dimen¬ 
sionally equivalent to the cubic (in terms of 
the pyrochlore type) cell of Sm3Nb07 which 
has somewhat smaller cell dimension of 10*72 A. 
On this purely geometric basis the Weberite 
type of structure may be described ortho¬ 


rhombic distortion of the cubic pyrochlore type 
structure as experimentally established pre¬ 
sently in going from La^NbO- to Sm^NbO^. 

Dept, of Physlical and O. B, Thakre. 

Solid State Chemistry, P. V. Paxil. 
Institute of Science, V. S. Chincholkar. 

Nagpur, October 28, 1970. 
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TIME SERIES IN BIOLOGICAL 
RHYTHM 

Physical and mathematical models on time 
series in biological rhythms have been reviewed 
by Sollenberger.' Recently, Fort and Mills- 
have fitted sine curve to 24 cycle of urination: 
these mO'delsl fit well with hourly observations 
on rhythm activities. When observations are 
made in block of time*’* or in phases such as 
in William,s’ six diurnal phases,-' angular trans- 
foimation*'* is more appropriate in deciding the 
midpoints and group effects of the time blocks. 
An illustration is given with reference to the 
feeding rhythm of an iulid diplopod. 

Defaecated adult diplopods were kept in 
groupd of five at 23° C. with 90 ± 5% R.H. in 
constant darkness with pieces of rotten wood 
as food : there were five replicates. An esti¬ 
mate of the feeding activity was made from 
the number of excretory pellets produced at 
different time intervals : in preliminary stu¬ 
dios, a positive correlaition (r=z:0*85: 

0*05) was obtained between the feeding acti¬ 
vity and thc number of faeces produced. Thei 
data with the calculated parameters are shown 
in Tabic I. 

The mean vector r was calculated as : 

r ^ \/x^ -1 = 0*26 

where 

1 ^ 

X - T v.i cos tti = 0-26 
n 

and 

1 ^ 

y ^ S rii sin = 0-05. 

Some deviaition in the value of r can be 
expected if the group effect wai§ stronger. The 
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Table I 


Angular transformation of the data on feeding rhyUon of an iulid diplopod- at C. 'ivith 

90 zt 5% R.H. in constant darkness 


Time interval 

Arithmetic 

midpoint 

Total no. of 
faeces produced 

cos 

ffi cos <ti 

.sin 

sill 

14‘00~ 4-00 

2-so 

.306 

+•7943 

-t 243 

i -0087 

•J 187 

4-00- 8*00 

6 •,‘10 

161 

-•1250 

- 21 

‘k-9914 

t 160 

8-OO-U-OO 

lOdlO 

141 

-•9238 

-1,31 

•I -3820 

■1 .54 

12-00-16-00 

14-30 

7.3 

- • 71)4.3 

- 58 

- - 0087 

44 

16-00-i;0-n0 

lS-30 

210 

+ •1,30.5 

-1- 28 

-•9914 

- 208 

20-C0--24-00 

22-30 

2.5.3 

+ -9233 

+ 234 

-•.3820 

- 97 



1J4S 


+ 295 


4- 50 


correction (r^) for the possible group effect 
is obtained from the relationship : 



where jS is the half-group interval measured 
in radians. In the present example the value 
of the mean vector r and the corrected vector 
closely agree indicating group cfiect was 
negligible. The mean angle 0 is calculated as : 

cos 0 = ^ = 1-00 or - 0-97 

r r,, 

and 

sin 0 = ^ = 0-19. 

T 

Using these parameters, the time factor cor¬ 
responding to the mean angle is; obtained from 
a table of measure of angles, which in the pre¬ 
sent example is 0*44 minutes. This is there¬ 
fore the correction factor for the mean timei 
relative to each time phase and is biologically 
more significant than the arithmetic midpoint. 
However, by using the solar timo instead of 
the local time, still better approximation can 
be obtadned.*’'" 

Tocklai Exptl. Station, Barun'deb Banekjee. 
Jorhat-8, Assam, 

October 23, 1970. 
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ASPHYXIA FROM CONGENITAL 
GOITRE IN NEW-BORN KIDS 

wSoME of the common eaii.st's of obslruelit^n in 
the upper r(\spiralory Ira-ct, reeogni.'-uHl in the 
animals, have been oecUnna of larynx, acamlim- 
tal lodging of solid food in laryn.x, particle 
obstruction diK' to vocal cords as in ‘roaring’ 
in horses, etc. (Blood and 1 hmdm'son> ). .lubb 
and Kennedy- mentioned that cxces.'dxa* en¬ 
largement of thyroids, as in g;oitre, may caiist^ 
obstruction in swallowing and rt'spiralion. in 
India, Lall' la^ported a c‘ast‘ of l:>irth of (Usarl 
triplet kids having congenital goitro. In the 
present report a ca.s'c of congenital g.oitia* in 
new-born kids that were Innai alivt' and died 
subsequenlly as. a result of rt'spiratory di.‘:tr(‘.s.s 
is described. 

On 30-1-1970 a drsi goat gav<‘ hirih to fwo 
male kids, which ,remaini‘d alive for aiaMd 20 
minutes and Ihert'altt'r died showing, .'symp¬ 
toms of rc'.dlindnry dislres.s and asph.vKia. 'fhis 
wa.^-( the third kidding of the she-i;oat and noiu' 
of the kids born so far wwe reporh'd to have 
shown .such condition. The g<Kii ha<l expelhd 
the placenta normally and was looking af)pa- 
rently healthy. The ease' along with the (U'ad 
kids was brought to tlu' veterinary elinie liy 
the owner for advice. 

No gross abnormality was observed in the 
kids except that tihc'y was’e devoid of hairs on, 
the bod.y. Only a few bunclu's of hair wen^ 
present on the knee.s and the imdataiTal re¬ 
gion. On further c'xamination two big sym¬ 
metrical swellings on either side of the larynx 
compressing the trachea were observed 
(Fig. 1). The swelling?) consisted of enlarged 
myroids the details of which are given in 
Table I, 
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Table I 



Size and 

weight of the 

thyroids 

Kid 

1 hyroid 

Dimension 

Weight 

No. 

No. 

cm. 

gm. 

1 

1 

G-O X 4-0 

20-90 


2 

6-5X4-0 

36-00 

2 

1 

(j-0x4'0 

30-80 


2 

6-2X4-0 

35-00 



Fig. 1. Showing the enlarged thyroids in the new-boni 
kids. 

The blood-vcssols in the region of neck, par¬ 
ticularly the jugular veins, were very much 
engorged. The visceral organsl were grossly 
normal and there was no evidence suggestive 
of any neoplastic growth or other abnormality. 

Small pioce.s of tissue from the thyroids were 
collected, lixed in 10% formalin and were pro¬ 
cessed by the standard procedure of paraffin 
embedding. The sections 4-6thick were cut 
and stained with haematoxylin and eosin 
method. The sections revealed the thyroid tis¬ 
sue con.sisting of acini lined with low columnar 
to cuboidal epithelium, containing deeply 
staining eosinophilic secretion, the colloid. N0‘ 
other changes suggestive of neoplastic growth 
wore observed. The microscopic findings con¬ 
firmed this to be a case of simple colffiid 
goitre. 

The kids in the present case were born alive 
but died after some time subsequently as a 


result of respiratory distress and suffocation. 
Cohrs,- Jubb and Kennedy^ have als'o made 
similar comments. Blood and Henderson^ have 
described the cardinal signs of iodine deficiency 
to include neonatal mortality with alopecia and 
palpable or visible enlargement of the thyroid 
glands. Wooldrige<> described 10-20% morta¬ 
lity in kidsi due to goitre in some parts of 
Germany. Rajkumar'"> observed about 31% (25 
'Out of 85) cases of stillbirths in goats in iodine- 
deficient areas of Eastern Uttar Pradesh. 

Our observations on thyroids and the reports 
of LalU and Rajkumar-"* indicate the serious¬ 
ness of goitre to the life of new-born kids which, 
can be avoided by proper supplementation of 
iodine in diet, especially during pregnancy in 
goats. 

Thanks ai-e due to Dean B. K. Soni, Dr. Ratan 
Singh, Head of the Department of Medicine 
and Surgery, for their encouragement and to 
Dr. S. P. Garg for his interest. 

College of Vet. Medicine, S. K. Gupta, 
U.P, Agile. University, U. K. Sharma, 

Pantnagar, Dist. Nainital, 

October 26, 1970. 
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SEXUAL DIMORPHISM IN INDIAN 
FRESHWATER GOBY, GLOSSOGOBIUS 
GIURIS (HAM.) 

Sexual dimorphism is a well-marked pheno¬ 
menon in animals for differentiating the males 
from females of the same species. Sexual 
dimorphism is characterised either by the 
primary sexual characters or the secondary 
sexual characters. The primary sexual charac¬ 
ters include gonads and their related organs 
and their discernment require dissection of the 
animal. The secondary sexual characters may 
or may not be directly relevant to the process 
of reproduction, but they are very much use¬ 
ful in the identification of the two sexes. 

In the present work, the fish Glossogobius 
giuris (Ham.) was collected locally from Saugar 
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Lake, Sagar (M.P.). The fish ranged from 
7-5 cm. to 13 cm. in length. 

The observations were made on about 250 
specimens. The anal aperture is situated on the 
ventral side of the fish in the posterior part of 
the body behind the limits of the pelvic fin. Jusiti 
behind the anal aperture and anterior to the 
anal fin there is a muscular flap'which is Lobe¬ 
like in its outline. The latter forms a covering 
over urino-genital aperture. The structure of 
this muscular flap enables to differentiate the 
male specimen from the female. In the male 
fish, the musfcular flap is a small, rudimentary 
and single-lobed structure, while in the female 
fish, it is more pronounced and is bi-lobed in 
outline (Figs. 1 and 2). 



Figs. 1-2. Fig. l. Ventral view of the male G. giitris. 
Fig. 2. Ventral view of the female G, giuris, (A,A., 
Anal aperture; A.F., Anal fin; C.F., Caudal fin; 
M,F., Muscular flap over the urino-genital aperture; 
P.F., Pelvic fin.) 

In all these fish possessing single or bi-lobed 
muscular flap, the sex was confirmed after dis¬ 
section. The fish Glossogohifus giuris exhibits 
sexual dimorphism which has not been reported 
so far in the available literature. 

I am very much thankful to Dr. H. N. Bhar- 
gava, Head of Department, for his guidance, 
and to the C.S.I.R., New Delhi, for a Junior 
Research Fellowship. 

Dept, of Zoology, D. N. Saksena. 

University of Saugar, 

Sagar (M.P.), October 26, 1970. 
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A NEW LABORATORY TECPINIQUE FOR 
PRESERVATION OF PLANT 
SPECIMENS 

Much attention has been paid during the last 
30 years or so towards improving the methods 
of preserving plant specimens in laboratory 
and museum. The traditional method has been 
the use of blotters and artificial heat for plant 
dehydration. Formaline, alcohol and copper- 
acetate solution are also used successfully to 
some extent for preservation of plants and 
their colours. Recently, Chitaley and Chitaley 
(1966) have used castor oil and artilicial heat 
for dehydration and colour preservation. The 
present technique is intended not primarily 
for colour preservation, though it achieves it 
in many, but mainly for the preservation of 
plant morphology. Different plant parts like 
roots, stems, leaves, flowers, and even fruits 
are better preserved by this new technique. 

A viscous solution of Polystyrene or Cclloi-- 
din-in-flocken in Bntylacetatc or onl.y Poly¬ 
styrene in Xylol is prepared. It is poured on 
a glass plate and a freshly collected plant, part 
is first pressed a little for 5-10 minutes, and 
then kept on the glass plate and is again, 
flooded over by the same solution. At room 
temperature after 10-12 hr., the specimens get 
dehydrated and sealed-in between the two 
layers of the dried solution. The ensheathed 
specimen can then be removed from the glass 
plate and fixed on white thick paper. 

It is observed that the preservation and 
dehydration is not only good but their colours 
aire also retained well. Polystyrcnc-xylol solu¬ 
tion seems to preserve maximum colours. There 
is no decay and fungail attack. The red flowers 
of Hibiscus, Mirahilis, Rose, Canna, Ixorn, 
Antigonon, Bougainvillea, Salvia, Tropioluni, 
Phlox, Bauhinia, Callisternon, IpO‘rnoea, Cca- 
salpinia, Delonix; the pink of Gomphrina, 
A stigo7ion, Nerimn, Bougainvillea, Mirabilis, 
Phlox; the yellow of Sxinflowcr, Merlgold, 
Ticoma, Momordica, Cassia, Trojnolum, Theve- 
tia; the blue of Clitoria ; the violet of Thnni- 
hergia ; the green leaves of Ipovioea, Taviarin- 
dtis. Acacia, Rose, Coccinia, Antigonon, I>uranta, 
Grass, Fern and Asparagtis, Riiscns nmchlcn- 
beckia are very well retained. Fading or 
change of coloursi is, seen in the red of Quaino- 
clit, Hamelia, Russelia; the blue of Jacque- 
montia, Ipomoea, Rangia ; the pink of Bar- 
leria ; the violet of Ipomoea ; and the green 
leaves of Oxalis. 

I am highly grateful to the Director and 
Head of the Department of Botany for pro- 
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viding facilities. Thanks are also due to 
Mr. M. K. Mahajan and A. Qurashi for their 
help and suggestions. 

Bot. Lab. Inst, of Science, M. T. Sheikh. 
Nagpur, October 23, 1970. 


1. Chitaley, S. D. and Cliitaley, D. V., Imrstii^ation 
I nielli 1966, 2, 5. 


SALT TOLERANCE IN METHI AT 
GERMINATION STAGE 

Metiii {Trigonclla foenum-graecum L.) is an. 
important vegetable crop and is valued for its 
leafy portion and eaten either raw or cooked. 
This note reports the results of a study of tho 
salt tolerance in methi under laboratory con¬ 
ditions at germination stage. 


Hence, the delay and fall in germination has' 
been attributed to the osmotic concentration 
of the media and ionic effect of salts in the 
s!ubstrate. These findings are in agreement 
with those of several other workers.i"^ 

Univ. of Agric. Sciences, A. F. Habib. 
Dharwar Campus, T. Swamy Rao. 

October 23, 1970. S. W. Mensinkai. 
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Table I 


Germination percentage in methi ns infkienced by salt levels 


Salt 

concentrations — 



Hours after sowing 



Germination 

molars 

_24_ 

. 

72 

96 

120 

144_ 

168 

percentage 

Control 

21-2 

59-C 

7-0 

7-0 

0*5 

1-0 

0-0 

96-45 

0-02 

2-0 

5S-3 

lG-0 

16-0 

2-0 

2-0 

0-0 

96-45 

0-04 

0-65 

42-9 

20-7 

7-6 

6*0 

1-0 

0-6 

85-45 

0-06 

0-0 

24-2 

16-G 

19-6 

6-7 

3-0 

0-0 

69-30 


F test significant: C.D. at 5% =15-8 

C Ti T, T, 

dO-45 96-46 86-4 69*3 


Blotting-papers dipped in 0-02% ceresan, to 
avoid fungus growth, were kept inside pciri- 
dishes- Hundred healthy seeds of local methi 
variety were used for each treatment and there 
•were two replications. The seeds were pre- 
ixeated with 0-002% ceresan solution. Sodium 
chloride solution.^ of 0, 0-02, 0*04 and 0-06 
molar were prepared in distilled water and 
were applied to the respective treatments. Data 
on germination were recorded at intervals) of 
24 hours and were statistically analysed. The 
rc.sults are shown in Table I. 

From Table 1 it is seen that control and 0-02 
molar concentration gave equal germination 
percentage after 168 hours though there was> 
delay by 24 houi's in the case of 0-02 molar. 
Initial effect of salt is compensated by an im¬ 
provement in gei*mination after 72, 96, 120 and 
144 hours. In the other two cases, there is 
reduction and delay in germination percentage 
ad the salt concentration increases. Thus methi 
can tolerate salt concentration up to a level of 
0-04 molar but there is reduced germination, 
percentage which is statistically insignificant. 


NOTE ON A STRAIN OF 
NOSTOC LINCKIA UNABLE TO USE 
MOLECU.LAR NITROGEN 

Antibiotic resistance in micro-organisms is well 
known, whioh may arise as spontaneous muta¬ 
tions, tho drugs acting as a selective factor or 
as a drug-directed variation,i“3’8“io although! 
both arc not mutually exclusive. During the 
course of studies on antibiotic resistance in blue- 
green algae, a variant of a nitrogen-fixing strain 
of Nostoc linckia ARM 53 was obtained using 
streptomycin, which was unable to assimilate 
molecular nitrogen. The present report deals 
with this strain. 

The parent material (W) was cultivated in a 
nitrogen-free inorganic medium containing per 
litre: 0-25 g. MgS 04.7 HoO, 0-23 g. NaCl, 

0-06 g. CaCL.6HoO, 0-36 g. KoHPO^, 1ml. 
Fc-EDTA and 1 ml. micronutrient solution 
(pH 7*5). The filaments were short during the 
firs,t few days of growth; in turbulent cultures. 
The material was washed with saline and ino¬ 
culated into fresh medium containing penicil¬ 
lin or streptomycin (0-50 jug./xxil.) at an initial 
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concentration of 25 X 10^ filaments per ml. The 
cultures, were incubated on a rotary shaker at 
32 ± 1 ° C. for 12 days under continuous illu¬ 
mination (5,000 lux). 

The growth of the alga was. found to be 
inhibited with the increasing concentrations of 
the antibiotics. While step-wise increase in the 
resistance to penicillin was found possible upto 
1 , 000 /ig./ml., the alga failed to grow at con¬ 
centrations of streptomycin above 0 - 2 Atg./ml. 
At 0*2/Ag. streptomycin/ml., the growth was 
abnormally slow. The material from this con¬ 
centration level was washed with, saline and 
transferred to drug media with and without 
ammonium sulphate (0-25 g./l). While the alga 
grew well in the series containing nitrogen, it 
failed to grow in the nitrogen-free medium. 
Strain S'‘N^' was isolated from this culture) 
which could not fix nitrogen, as evidenced by 
its failure to grow in nitrogen-free medium and 
its inability to bring about an increase in the 
fixed nitrogen as| measured by the kjeldahl 
method (Table I). 

Table I 


Specific growth rates of penicillin (P^N') and 
streptomycin (S^ IV'+j resista 7 i,t strains of 
Nostoc linckia 


Strains 

k 

Wild 

0-11 

P'‘N“ (1,000 Mg. penicillin/ml.; N>free) 

0-04 

(0*02 Mg‘ streptomycin/ml.: N-free) .. 

0 

CO‘02 Mg. streptomycin/ml.; with N) 

0*066 


Repeated transfers in media with and with¬ 
out the drugs and nitrogen source were car¬ 
ried out to determine the stability of the 
strains with respect to their resistance to the 
drugs and the inability to assimilate molecular 
nitrogen. 

The strains isolated were of the following 
types : 

(a) P'N", resistant to 1 , 000 /^g. penicillin/ml. 
and could grow in nitrogen-free medium 
(Fig. 1 ), and 

(b) resistant to 0*2 Mg. streptomycin/ 
ml., but unable to use molecular nitrogen 
(Fig. 1 ). Nitrogen fixation by this strain could 
not be stimulated by the addition of a variety 
of substances like vitamins, bases and casein 
hydrolysate. But it grew well when exogenous, 
ammoniacal nitrogen was provided. The block 
appears to be between and NH. 3 . 

Figure 1 shows the growth of P’^N" and S’'N+ 
strains in their respective antibiotic containing 
media, after several transfers in drug-free 
media. 


Drug resistance in these two strains has also 
been found to be accompanied by a fourfold 
increase in their resistance to ultran-violet 
irradiation (2537 A ; distance 16") (Fig. 2 ). 
The LD 3 ,) dose of UV-irradiation for the wild 
strain was about 1-2 min., while for the P^N" 



MG. 1. Growth curves of r'’N~ and strains of 

N'ostcc linckia (-nitrogen supplemented medium ; 

-nitrogen-free medium). 



FIG. 2. UV survival curves of W, and 

strains of Nostoc linckia. 
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and S'’ N ’' strainis, it wais about 4 min. Drug- 
resistant strains are known among blue-green 
algac.*'’’^ '* Of particular interest is the loss of 
nitrogen-lixiing capacity in, the atreptomycin- 
resistant S^N'' strain, which proved to be 
radio-resisltant also. The use of variants with 
such biochemical markers in studies, on the 
mechanism of nitrogen fixation has been shown, 
in the case of Azotohactcr:^'^> The relaitionship 
between drug resistance and the loss of a bio¬ 
chemical activity needs further examination. 

Dept, of Microbiol., II. Ahmad. 

I.A.R.I., New Delhi-12, G. S. Venkataraman. 
October 12, 1970. 
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ROOT-KNOT NEMATODES AND 
BACTERIAL NODULATION IN 
SOYBEAN 

ihiK interrelationships between nitrogen-fixing 
bacteria (Rhizobluvi spp.), plant-parasitic 
nematodes and their leguminous hosts have 
not been adcquaitely .studied. The possible role 
of nemalodtjs in modi.fying the nodulalion of 
k'guine roots needs to be understood. Hence, 
a study was undertaken to determine whether 
three si)ecies of root-knot nematodes, viz., 
Meloulogync incognita (Kofoid and White, 
1919 ; Chitwood, 1949), M. javanica (Treub, 
1885) Chitwood, 1949, and M. hwpla, Chitwood, 
1949, could cause reduction of bacterial nodu- 
lation in soybean and tO' find out the efloct: of 
different inoculum, levels of M. javanica on the 
nodulation, indexed 35 days after inoculation. 

The contents of 7 ounce bag of Legume Aid 
R. japoniomn (Kirchner, 1895), Buchanan, 
1926, were thoroughly mixed with the soil to 
fill 4-inch: pots. Five seeds of soybean variety 
Adams were sown. Pure cultures of Meloido- 
gyne spp. started from single egg mass were 
obtained from the green house where they 


were maintained in tomato plants. The egg 
masses of M. incognita, M. hapla, M. javanica 
were teased out from the roots of tomato plants 
and the second stage larvae were obtained, 
fallowing the method of Dropkin et al.i One 
thousand larvae were inoculated per pot, ten 
days after germination. Five replications were 
maintained in each case. Five potsi without 
nematodes served as control. Thirty-five days 
afltler inoculation, the plaints were removed, the 
root system washed free of soil and indexed 
to the degree of nodulation from. 0 to 5 (0^— 
no nodulation ; 5—iheavy nodulation). The 
root-knot index was based according to Smith 
and Taylor.- To determine the inoculum levels 
ofi M. javanica, 0, 10, 100, 1,000 s^econd-stage 
larvae were inoculated on soybean plants in 
pots with R. japonicum containing soil, as 
described earlier and root-knot and nodulation 
were indexed. 

All the three species of root-knot nematodes 
used in this study (M. javanica, M, hapla and 
M. incognita) caused reduction in bacterial 
nodulation (Table I). The root nodule index 

Table I 

The effect of 1,000 larvae of Meloidogyne 
javanica, M. hapla and M. incognita on 
soybean bacterial nodulation 


Treatment 

Nodule 

index* 

Root-knot 

indext 

Af. ja^wtica 

0*1 

3-7 

At. hapla 

}-2 

3-3 

AL incognita 

2-0 

3-0 

Control (no nwnatodes) 

3-8 

0-0 


* Mean of 25 plants; index based on 0—no nodules-, 

5—heavy nodulation (indexed 36 days after inocula¬ 
tion), t After Smith and Taylor, 1947. 

0—No roots galled 

1- 1- 25% roots galled 

2- 26- 50% 

3- 51- 75% 

4~76“100% 

varied from 0-1 to 3-8. The plants inoculated 
with M. javanica suffered a severe reduction of 
root nodulation and showed a higher root- 
knot index. The nodules of the control plants; 
were bigger and softer than in nematode in¬ 
fected plants where the nodules were smaller 
and harder. In general, root-hair production 
was less in the plants inoculated with the 
nematodes. Reduction of bacterial nodulation 
was marked in the plants inoculated with 100 
and 1,000 larvae. There was no difference in 
nodulation indices between the plants which 
received 100 or 1,000 larvae per plant even 
though there were differences in root-knot 
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indices (Table II). There was no reduction of 
bacterial nodulation at the inoculum level of 
10 larvae. 

Table II 

The effect of 0, 10, 100, 1,000 larvae of 
Meloidogyne javanica on soybean bacterial 
nodulation 


Treatment 

Nodule 

index* 

Root-knot 
index t 

Control 

3-7 

0 

M. javanica 10 larvae 

3-2 

1-4 

100 „ 

0-3 

3-0 

,. 1,000 , 

0-2 

3-4 


*y t Same as in Table I. 


The results indicate that M. javanica, M. in- 
cognita and M. hapla could cause reduction of 
bacterial nodulation in soybean. Previously, 
reduction of bacterial nodulation by M. incog^ 
nita acrita Cihitwood, 1949, on soybean, M. jaua- 
nica on cowpea, Trichodorus christiei Allen, 
1957, and Criconemoides curvatum Raski, 1952, 
on hairy vetch have been reported.3“5 Further, 
the inoculum level of M. javanica as low as 
100 larvae caused reduction of the nodulation. 
The reduction of nodulation might be due to 
root-knot larvae interfering directly with the 
establishment of nitrogen-fixing bacteria as 
indicated by the lesser production of root hairs 
in the infected plants, thereby destroying the 
root-hair infection by Rhizobmm spp. Reduced 
numbers of nodules might also be due to over¬ 
all reduction of root system, as indicated by 
Taha and Raski,^ on white clover by M. jaua- 
nica and Heterodera trifolU Goff art, 1932. It 
is also possible that nematodes render the in¬ 
fected plant roots physiologically incompatible 
to the bacteria. This area requires further 
research. 

The author wishes to thank Dr. W. R. Jen¬ 
kins, Professor of Nematology, Rutgers, The 
State University, New Brunswick, N.J. (U.S.A.), 
for his guidance in carrying out this work. 

Faculty of Agric., M. Balasubramanian, 
Annamalai University, 

Annamalainagar, October 20, 1970. 
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OBSERVATIONS ON THE 
GLYCO-ALKALOID CONTENT OF 
DIPLOID AND TETRAPLOID SOLANl/M 
KHASIANUM CLARKE 

Solarmm khasianum hats attracted the atten¬ 
tion of modern pharmacologists because of its 
high solasodine content. 

Solasodine is a nitrogen analogue of dios- 
genin which is a precursor for various steroid 
hormones and hence can replace' the latter, 
resources of which are limited. 

Saini et alJ studied the growth of S. Idia- 
sianum under cultivation and found that its 
glyco-aikaloid content variocl froin !•!)% to 
7*6% of dry weight, depending on dte nrilurity 
of fruits, pale yellow fruits having tlu‘ maxi¬ 
mum amount. 

Tetraploidy was successfully indiu*c'd in 
S', khasianum by colchicine (K. K. Janaki 
Ammal and B. Bhatt—in press). Tim glyco- 
alkaloid content of six diploids and four tclxa- 
ploids as percentages of dry weight is shown 
in Table I. The moisture content of the fruits 
at the time of analysis was about 71P;;.. 


Table I 

Estimation of glyco-aikaloid in diplo'd and 
tetraploid S. khasianum 


Plant 

No. 

Av. weight of 
fruits 
gm. 

Ghro’ Ik ibilcl 
' t 

dry W' i.uht 

Diploids 

IX 3 

4*3 

4-3 

IX 7 

4-5 

4-S 

IX 2 

5-U 

•1-2 

IX 5 

7-0 

3 3 

lX-4 

8-7 

1-S 

Tetraploids 

V-3 

2-8 

7- 1 ■ 

V 6 

3-2 

2-0 

XII 6 

3-2 

l-l 

11-6 

3-6 

7-0 


The glyco-all<aloid content of (lie control 
diploids ranged from 2*8% to 4dh;; showing 
./that variability existed in the control Idiis' 
variability was also noticed in the Ud; aploids. 
An interesting feature brought out from these 
studies is that the larger fruits in the eontrol 
had less glyco-aikaloid than the small ones. 
However, two out of four teiraploids iinalysed 
showed 7-4% and 7*6% glyco-aikaloid conten 
which is higher than the maximum 4-8^.V. found 
in the diploids. The difference in size of the 
diploid (upper) and tetraploid (lower) is siibwn 
in Fig. 1. 

Saini2-3 is of the opinion that the glyco- 
^Ikailoid of khasiarmm is concentrated in a 
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Rothamsted Experimental Station—Report for 
1969. In Two Parts. (Obtainable from the 
Librarian, Rothamsted Experimental Station, 
Harpenden, Herts, England), 1970. Price 
t1-10-0. 

As initiated last year, this year’s Report of 
the Rothamsted Experimental Station is also in 
two parts. Part I of 464 pages, describes in 
detail the progress and results of the work of 
the year (1969) in tihe 13 departments of the 
Station, the field and the farm experiments, 
and notes on the Soil Survey of England and 
Wales. It also gives the Abstracts of some 300 
papers published during the year from the 
various departments. 

Part II of 19'2 pages contains papers by mem¬ 
bers of the Rothamsted staff. These concern 
amongst others : (1) The value of residues 

from long-period manuring at Rothamsted and 
Woburn, (2) Rhizobium in the soils of Rotham¬ 
sted and Woburn Farms, (3) Rothamsted In¬ 
sect Survey, and (4) Chemical Control of 
Plant Growth. A. S, G. 


Silicoflagellates and Ebridians. By A. R. Loeb- 
licih, III, L. A. Loeblich, H. Tappan and A. R. 
Loeblich Jr. (The Geological Society of 
America, P.O. Box 1719, Boulder, Colorado 
80302), 1968. Pp. 319. Price $12.50, 

The silicoflagellates and ebridians' are minute 
silica-secreting marine planktonic flagellates. 
They have been known both in the fossil state 
and from the present seas for more than a 
century. The importance of thes'o organisms 
in stratigraphy has been well recognized and 
it is to focus attention on this aspect of their 
study that this Memoir has been i)rcparcd. 

It indexes all published, silicoHagellate and 
ebridian taxa of generic ranlc and lower, both 
fossjil and Recent. This Memoir will serve as a 
single reference source for original de-scrii*)- 
tions and illustrations of all validly proposed 
taxa through 1967. A^ S. G. 


Aspects of Fish Parasitology. Edited by Angela 
E. R. Taylor and R. Muller. (Blackwell 
Scientific Publications, 5, Alfred Street, 
Oxford, 0X1, 4HB, England), 1970. Pp. 167. 
Price 60 sh. 

This volume contains the papers presented at 
the eighth symposium of the British Society of 
Parasitology, held at the Zoological Society of 
London on November 7t'hi 1969. Tihe titles and 
the authors of . the papers are as follows: 
(1) Ecological Studies of Some Parasites of 


Plaice, Plenronccics platessa (L.) and Floun¬ 
der, Platichvthys flcsiis, (L.), by M. MacKen- 
zio and D. Gibson ; (2) The Alimentary Canal 
of Fish as an Environment for Helminth Para¬ 
sites, b.y H, H. Williams, A. Me Vicar and R. 
Ralph; (3) The Physiology of Fish Parasites', 
b.y C. Armc and M. Walkey; (4) Biological 
Aspects of the Parasitism of Freshwater Fishers 
by Crustaceans; and Molluscs, by G, Fryer ; 
(5) The Parasite Fauna of British Freshwater 
Fish, by J. C. Chubb ; and (6) The Population; 
Biology of Helminths! of British Freshwater 
Fish, by C. R. Kennedy, 

The papers arc chiefly concerned with the 
parasites of British fish but they will be of 
interest to all helminthologists. 

A. S, G. 


Advances in Cryogenic Engineering, Vol. 15, 
Editor: K. D. Timmerhaus. (Plenum Pub¬ 
lishing Corporation, 114, Fifth Avenue, New 
York, N.Y. 10011), 1970. Pp. 484. Price 
$ 27.50. 1 

It will be recalled that the first volume of 
Achmvccs in Cri/ogcvic Enginevring api)eare<i 
in 1960. With successive issues of the journal 
it is becoming increasingly recognizc'd that 
this, journal acts ais a continuing guide-book 
providing knowledge on the latest diwelop- 
mentsi in low-temperature engineering. 

TIk' present volume contains the Th'ocei'd- 
ings of the 1969 Cryogenic Engint'ering; Con¬ 
ference held at The University of California, 
Los Angeles, in June 16-18, 1969. Th(‘ eon- 
bmts include- invited papers and diseus.siion.s 
also. Fifty-five- |)a])ers presented ait llie Con- 
feron.cH‘ arc' arrangt'd under thc' followini; 
heads : Liquefied Natural Gas Tc'chnoItJi’y ; 
Tht'rmodynnmic Properties; Fluici and Solid 
Propc'rties ; Mechanical Propc'rties ; Super- 
con/ductivily ; Superconducting Magnets ; Ilc'at- 
Tran.sfcr ; Xns'uiaiion,; Fluid Dynamics ; Gas 
Purification, System,s; Rc'frigci*ation Systc'in.s ; 
and Cryogenic Systems. A. S. G. 


Molecules and Life—-An Introduction to Mole¬ 
cular Biology. By M. V. Vorkenslilein. 
(Plenum Publishing Corporation, 114, Fifth 
Avenue, New York, N.Y. 10011, U.S.A.), 

1970. Pp. 513. Price $ 15.00. 

This is an English translation of the origi¬ 
nal Russian text published in 1965, and which 
has been extensively revised and updated by 
the author for this edition. 

By now it is well known that biological pro¬ 
cesses taking - place at molecular level are 
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essentially of the same type in all biological 
systems, from bacteria to man. The working 
su-bstancesi of these elemental biological pro¬ 
cesses at the molecular level are proteins and 
mjLcleic acids. The phenomenon of life is con-i 
cetrned with the organization and structural 
complementarities of these biomolecules. 

The book under review provides a compre- 
h.ensive introduction to molecular biophysics. 
It deals principally wtih the structures and 
fixnctions of proteins and nucleic acidsi. The 
text includes chapters on biological molecules, 
physics of macromolecules, the physics of pro¬ 
teins and nucleic acids, protein synthesis, bio¬ 
logical specificity and structure of molecules, 
meohanochemical processes, and molecular bio¬ 
physics and quantum mechanics. 

The book contains descriptive sections asl 
well as sections: devoted to rigorous mathe- 
naatical treatment of concerned problems. It 
will serve as. a suitable text-book on molecular 
biology for advanced students and to research 
workers taking to this field of investigation. 

A. S. G. 


ANNOUNCEMENTS 

I-/ady Tata Memorial Trust 

Scholarships', of Rs. 500 each per month and 
of Rs. 300 each per month, tenable for one year 
in the first instance, in India only, are offered 
to Indian Nationals. The Rs. 500 awards arc 
open to post-graduate or graduate applicants 
with degree in Medicine, of a recognised Uni¬ 
versity. Rs. 300 awards arc open also to those 
who hold, a Master’s degree in Science or who 
have graduated with distinction from, a recog¬ 
nised University. The subject of investigation 
must have a bearing on the alleviation of human 
siaffering from disease. 

The last date for receiving the applications, 
is 31st March 1971. 

For further particulars apply immediately to 
the General Secretary, Lady Tata Memorial 
Trust, Bombay House, 24, Bruce Street, Fort, 
IBombay 1-BR. 

Award of Research Degrees 

Andhra University has awarded the’ Ph.D. 
degree in Geology to Shri Y. J. Pardhasaradhi. 

M.S, University of Baroda has awarded the 
Th.D. degree in Biochemistry to Shri K. V. 


Tihrivikraman; Ph.D. degree in Geology to 
Shri Bhagirathkumair Balalshanker Jambusaria. 

Osmania University, Hyderabad, has awarded 
the Ph.D. degree,in Physics to Kumari Shanthau 
lakshmi, A. and Kumari Leela Iyengar. 

Sri Venkatesswara University, Tirupati, has 
awarded the Ph.D. degree in Zoology to Shri N. 
Bojji Reddy. 


Books Received 

Ultrastnacture of Bacterial Viruses. By A. S. 
Tikhonenko. (Plenum Publishing Corpora¬ 
tion, New York 10011), 1970. Pp. x + 294. 
Price $ 19.50. 

Biochemistry of Antibodies. By R. S. Nezlin. 
(Plenum Publishing Corporation, New York 
10011), 1970. Pp. xiii-4-381. Price $ 25.00. 
General Chemistry. By A. L. Williams, H. D. 
Embree and H. J. Debbey. (Addison-Wesley 
Publishing Co., Inc., London W. 1, England), 
1970. Pp. xii -I- 369. Price 84 sh. 

A First Course in Rings and Ideals, By D. M. 
Burton. (Addis,on-Wesley Publishing Co., 

Inc., London W. 1, England), 1970. Pp. viii 
309. Price 98 sh. 

Annual Revieio of Biochemistry, Vol. 39. 
(Annual Reviews, Inc., 4139, El Caminoway, 
Palo Alto, California), 1970. Pp. vii + 1136. 
Price U.S.A. $13.00; Foreign $13.50. 
Atmospheric Optics, Edited by Nikolai B. 
Divari. (Plenum Publij'ihing Corporation, 
New York 10011), 1970. Pp. vi -J- 178. Price 
$ 27.50. 

Physics Withoiit Einstein. By Harold Aspden. 
(Sabbcrlon Publications, P.O. Box 35, South¬ 
ampton, England), 1969. Pp. x + 224. Price 
net given. 

The Development and Organization of 
Scientific Knowledge. B.y Harold Himsworth. 
(William Hleincmann Ltd., London), 1969. 
Pp. viii H- 180'. Price 63 sh. 

Fields and Waves in Communication Electro¬ 
nics. By S. Ramo, J. R. Whinnery and T. V. 
Duzer. (Wiley Ea&\tcrn Private Ltd., J-41, 
South Extension, Now Delhi-49), 1970. 
Pp. xviH- 754. Price Rs. 22-50. 

Free Nitroxyl Radicals. By E. G. Rozantse. 
(Translated from Russian by B. J. Hazzard; 
Edited by H. Ulrich.) (Plenum. Publishing 
Corporation, 227, West 17th Street, New 
York, N.Y. 10011), 1970. Pp. xiv + 249. Price 
$ 19.50. 
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ORGANIC MATERIALS IN THE MARINE ENVIRONMENT AND THE ASSOCIATED 

METALLIC ELEMENTS* 

T. N. V. PILLAI, IVI. V. M. DESAI, ELIZABETH MATHEW, S. GANAPATHY anc 

A. K. GANGULY 

Bhnbha Atomic Research Centre, Health Physics Division, Bo7nbay-85 


Abstract 

Dissolved organic matter obtained from an algal culture grown in marine medium solubi¬ 
lizes trace elements. The rate at which the solubilized elements change their ionic properties 
with the growth of the ailuire and the relative abundance of cationic, anionic and non-ionic 
species (at different periods of culture growth) of these elements were studied at elemental 

concentration iipto 500 Mg/1. The probable role of PO.^ and of the organic constituents in 
the solubilization or fixation of trace elements on the organic matrices has been indicated. 

Influence of organic constituents on the sorption of trace elements by marine sediments 
has been investigated for some elements such as Zn, Mn and Co. The sorption of Zn, Mn 

and Co by a sample of coastal marine sediment was observed to be many times higher than 

by the same sediment freed of organic matter by H 0 O 2 treatment whereas sorption of alkali 
and alkaline earth elements such as Cs, K, Ca and Sr did not show any significant difference. 

Complete hydrolysis of the humic and fulvic acids extracted from marine sediments 
could not be established and as such amino-acids, purines, pyrimidines and carbohydrates were 
qualitatively identified. Trace element analyses showed that the humus materials were high 
in the content of trivalent elements such as AI and Fe and of bivalent elements such as Cu 
and Zn. Of the associated metallic elements Ca and Mg are found to be mostly exchangeable 
cationic in their behaviour on Dowex-50 column, major fractions of Al, Fe, Cu and Zn 

escape through the cation column—indicating different states of combination of the metallic 
elements with the humus complex, 

Sciulies on the interaction of humic acid with added solutions of trace elements show that 
alkali and alkaline earth elements such as Sr, Ba, Ra exist in exchangeable cationic, transition 
elements such as Zn, Mn, Cu and Co exist in cationic and non-cationic, while trivalent and 
heavy elements exist mostly in non-cationic forms in the humic acid. Similar were the 
observations with fulvic acid. The ionic behaviour of humic and fulvic acid complexes of 
the elements are compared and their characteristics are discussed. 


Introduction 

M ODELg of distribution of trace elements, 
existing entirely inorganic species in 
the marine environment, needs revision in view 
of new data bc'ing accumiilatecl on the influ¬ 
ence of organic constituents on the physico¬ 
chemical .state of trace elements. Most of the 
global organic maitter is prej^ent in the ocean 
in dissolved form and in the sediments as 
humus material (cf. Table I). The final rest¬ 
ing place for organic materials in seai-water is. 
In tihe sediment ns humus substances—complex 
of organic monomers of high biochemical sta¬ 
bility.- 

Sea-water is known to contain in dissolved 
state,t a number of organic (ligands) com- 


♦ \dapted fruri the p-ip'or rr'=>.‘=tntpcl at the IAEA 
SympoTum on Di^tribution of Chemical Species in Marine 
Environment heUl in Tokyo in September. l&TO 
t Material pa'^sirtg through 0-4"ig. membrane fiker is 
tisaslly considered as * dissedved 'V\ e have used in the 
present work 0*22/x membrane instead, for filtration. 


Table P 

Carbon content of naMiral exchange reservoir 


Carbon reservoir 

Carbon content 
(g /cm 2 of 
eartli*s surface) 

Atmosphere 

0-125 

Humus 

0-19 

Biosphero (land) 

0-06 

biosplie e (miuine) 

0-002 

Oceanic dissolved ca’bon (organic) .. 

0 - 5:13 

Oceanic inorganic carbon (al)ove 

0-20 

therniix line) 


Oceanic inorg mi: carbon (below 

7-25 


thermi dine) 


pounds such as amino-acids, peptides, carbo¬ 
hydrates, etc.'^ Hydrolytic products of the 
humus material have also been found to con¬ 
tain carbohydrates, amino-acids, etc.^-s The 
cemplexing properties of these leading to 
solubilization/flxation of a host of trace ele¬ 
ments in organic compounds or matrices i§ a 
complicated process, progressive elucidation of 
which wUl lead to better understanding of the 
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distribution of. these metallic species in ocea¬ 
nic waters. 

Solubilization and complexation of elements, 
such as Ba, Zn, Mn, Fe and Zr-Nb in sea-water 
culture filtrate containing higher amount of 
dissolved organic constituents than in natural 
sea-water, was reported recently by Desai 
et al.^ and Koshy et al.'‘ The concentrations) 
obtained for a number of trace elements in 
natural sea-water exceed the amount one cani 
predict from basic principles of solubility pro¬ 
duct and inorganic compound—^metal ion inter¬ 
act! ons'.8uo Solubilization of trace elements in 
sea-water has been observed by many investi- 
gators.4'0 Presence of dissolved organo-metal- 
lic complexes in sea-water was postulated from 
experimental evidences for Fe, Cu, Zn, Mn and 
V by earlier workersi^'i'^ but m situ formation 
and progressive evolution of the chemical state 
of the metallic elements in the complexes is 
not dealt with at length in the literature. 

The sorption of radioelements by sediments 
in the sea-water system is, in general, guided, 
by the basic physico-chemical interactions with 
the sediment such as adsorption, isomorphous 
replacement and double decomposition. A 
parameter that has not been well investigated 
is the role played by organic matter present 
in the sediment in its sorptive properties.i^ 

The organic matter in the sediments is princi¬ 
pally composed of the humus material. Soil^O’^c 
and marine-^’humus substances are known to 
form complexes with a large number of metal 
ions! and these materials in the sediments can 
thus influence the distribution of such ele¬ 
ments. . in the marine environment. Koshy 
et studied the sorption of Cs, Zn, Mn, Co, 
Cu and Y by a marine humic acid in sea-water 
medium. Koshy et and Desai et 

demonstrated the capacity of the humic acid 
to form soluble and insoluble complexes of 
elements such as Mn, Zn, Co, Fe, Y, La, Ao 


and- Zr-Nb- in sea-water and in ammonia-cai 
medium. 

There is a lack of information, about the 
interaction of heavy elements with humus sub¬ 
stances (humic and fulvic acids). 

Complexation of Trace Elements by 
Dissolved Organics 

In order to study the formation of metal- 
organic complexes in dissolved forms in sea¬ 
water, cultures of a phytoplankton (Micro¬ 
cystis littoralis) were grown in sea-water 
medium in presence of organic matter free (by 
HoOo treatment) sediment separately for some 
radioactive elements containing the inactive 
carriers of these elements (upto 500 /^g, of each 
per litre). The ionic nature of the elements in 
dissolved form was determined after 3 days 
and onwards after the addition of the nutrients 
containing ^'^CO.^ and raising the culture. The 
supernatants were filtered at intervals!, of time 
and an aliquot of each of the filtrates was; 
counted for gamma activity. Two similar ali¬ 
quots of each were passed through a . cation 
(Na+) and an anion (Cl") column (5 cm. X 
1cm. at the rate of 0*2 ml./min.) and the cfllu- 
ents and washings were counted as before. The 
detailed experimental procedure is given else- 
where.^* Kesults arc given in Tables IT, III 
and IV. 

Results indicate that aimphoteric Zn with 
time changes) from the cationic form of lOO'/V 
to about 35%, while anionic .form coin])letoly 
disappears in course of time—thus indicating 
the formation of about 65% non-ionic species 
of Zn organic complex in 16 weeks. Similar 
behaviour is observed with Mn which is. trans¬ 
formed from cationic (100%) form to non-ionic 
form (70%) in 16 weeks. Co cationic initially, 
changes over to 71% non-ionic form in. about,, 
4 weeks and remains so thereafter. Behaviour 
of Ru is somewhat erratic, but indications are. 


Table II 

Ionic states of Zn, Mn and Fe in presence of dissolved organic constituents at different 

time intervals 

Dissolved form (%) 


3 days 21 days 42 days 112 days 


Zn Mn Fe Zn Mn Fe Zn Mn Zn Mn 

Cationic ..100 100 100 100 93*6 75*5 82-7 88«2 35 28-9 

Non cationic* ..0 0 0 0 ' 6-4 24-5 17*3 11-8 65 71*1 

Anionic ..79 0 16-5 6*4’ 7*5 50*0 .. .. 0 0 

Non-anionict .. 21 100 84*5 93*6 92*5 • 60‘0 .. .. 100 100 


: The elements were added in the chloride form. * Per cent of activity.passing through the cation column, t Per cent 
pf'activity passing through the anion column. 
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different (probably latter) from the ones ob¬ 
served towards the end of the (.'xpeiimc'nt. 

Sorption' of Track Elkments rv 
Marine Skpiments 

Influence of organic inattor on tlio sorption 
of trace dements by marine sediments is fol¬ 
lowed from tihc distribution of the dements 
in the trace element equilibrated sea-water and 
the added sediment. 

Fresh coastal marine sediment (containini; 
3-76% organic matter and 24tr' acid-soluble 
CO;.) slurried with liitered sea-waler (1 : 10 
sediment ; sea-water, weight: volumt*} and 
passed through 70 mesh sieve was takem for 
the experiment. The particle si/.e was 1 airly 
uniform—less than 5 as 80Vr- Organic inaltei* 
free sediment was obtained from this l)y rc))eat- 
cd digestion of a part of this sieved slurry 
with H.O.^ in presence of {)-or)N HCI at slightly 
elevated temperature (.^0-60" C.). The digesteil 
material was centrifuged, washed free of acid, 
equilibrated by repeated suspension in tiltenxl 
.sca-water and finally slurried in sea-water to 
give the same sediment: sea-water ratio as 
in the sieved original sediment slurry. “'‘Zn, 
•-'‘Mn and ‘’"Co in chloride forms containing 
100 gg of each of the trace element were iist-d 
to hnd out their distribution coenicicnt, , as 
de.scribcd by Ganapathy cl U(‘sults are 

given in Table V. 

The value.s obtained are (|uit(‘ demonstra¬ 
tive of the profound inlluence of organic mat¬ 
ter on the sorptive properties of tlu‘ naturar 
sediment. Similar ex])erimen.ts done with K, 
Ca, Sr did not indicate any diirtT(‘nee in the 
values betwexm tlu‘ original and on;anie 
matter free sediment. Earlier, CJanapatliy 
et al.^^ also observed the inlluence <^f the orga¬ 
nic maitter in similar exi)t‘rin\ents with uir- 
driod sediment sample. Their results are also 
given in the same table for comparison. Fur¬ 
ther, Ganapathy vt demonstrated that 

organic matter in the sediment has some small 
influence in Cs sor]ition. This is understand¬ 
able in the light of ob.servation that marint‘ 
humic acid does not pick up Cs' signilicanily in 
sca-water medium as observcxl by Koshy ct a/.* 

It was thus of interest to exirnct the organic 
jnatter from different sc‘climc*nls to study tilu* 
trace elements associated with the organic 
matter and the intonietions of extract with 
metal ions. 

Humus from Marine Seuimen'i’s 

In the absence of a method for th(‘ isolation 
of humus substances in native form from s'edi- 
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Activity stuhe I hy I g. ‘4 tin- ^.^'ilniu-ut 
Activity in 1 ml. nf 

nit'iit.s, alkali t*xlrac!ion proetnlure v\'a;. adopt¬ 
ed. A known ciuantity of a marmo :.edmu'ni 

was exlracU'd with 0'2 N (NaOH ? Na.d’tL.p 
mixture (1; 10 solid : .‘adution) at Hth (' niuler 
ccjiudant stirring eomiition. 'Tlu* extract was 
allowed to stand and the supernatant was 
.si})hoiied otT, cc'ntrifug.ed (at hi>0(} G i and de¬ 
canted, An alitjuol of tiu' t'xtraet was dialy: ed 
ill (xdlopham* bag.s (ill the dialy.*.att‘ was' free 
of alkali. ''fhe product wa.s made auuuoiua 
eal, fdtiS'i'd and dialysetl again till tlie dialyr-ale 
vva.s fn‘(‘ of ammonia. It Was' taken n{> iti 
^umnonia, (iltered and .stored pnrhied liunuis 
t'xtraels stock (solid eontimt ()“40 ntg./ml.). 

Status of d’uACE Klemknti. in UtvAios 
Substances 

An alitpiot of Ihc puriht'd imams t'xlraet was 
ISLssed through Dowtsx-bO ^ a (lUent. - lent.) 
ISrji, eoJumn lirst at !lu‘ rate of I ml./nun. and 
a uart of tln^ eniutsd. was again passed through 
anolhtu' similar column at tla^ isate of n-Iiul. 
rnin. The extract and th(‘ twt^ idhuents. wero 
wet-ash(‘d with coiicentrated and ana- 

lysed for imdallic elenu'nt.s and 'fahh* VI i;ivo:. 
11results obtained. 

'rile t'xtraci contained j-.igmiiieant ((uanldios 
of PGp Al, Ft‘, Cu, Mn, Go, Zn, Mg nnd (’a, Tin 
ion exehangt' ('Xi)erimeut showtsi that i>f the 
as.soeiated metallic eltamaih:, Ga wa.*; mostly 
(‘x<4iang(‘a).)I(‘ eat ionic, w'iiilt^ Mg., Zn. C'o and 
Mn were' associated in cationic and noimeati(«. 
nie forms. Fe and Al are liound h» Uir imnue 
eompk'x mo.stly in non-eationie fornrs. 

Tlh(^ nK'tallic elements are thus nh.st^rved fii 
b(‘ a.wsoeiated with the j^urilied humus eomjdtsx 
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Table VI 

I'rdcc cUntictils i-ii 'mildly purified humus 
extract 


Table VII 

Ash and trace elements in humic and fulvic 
acids 


Concentration in ppm 


Concentration 


KltTueut 

Before 

After 

After 

passing 

through 

Dowex-GO 

first pabS 
at 

1 ml./min. 

second pass 
at 

0*1 ml./min. 

r as 

10240 

10240 

10240 

Al 


1479 

1479 

Kr 

1395 

1246 

1246 

Cu 

2431 

2304 

2071 

Mn 

249 

249 

133 

Vo 

132 

120 

60 

Zn 

748 

302 

207 

Mk 

1727 

1727 

617 

Cu 

8035 

1127 

337 

Stability order : Al 

Fc > Cu > Mn 

> Co ^ Mg > 


Y.a - ('a. 


in dilVcrciit. staU's i>£ chemical combination and 
Ihe n-lative alHindance oli cationic species and 
:;!abilil,v. The stabilities ol Al, Fc and Cu 
c.mplexi'.n are tile highest, the order of stabi- 
lily lieui.u Al _ • Kc > Cu i> Mn > Co ^ Mg > 
■An - Ca. 


Tile purilUtl humus extracts from different 
M'dimeiits were treated with HCl to pH 2 and 
eeiitrifuged. The humic acid residue (dispers¬ 
ed in ammonia) and the supernatant fulvic 
aeui fraetiuns were further purified by pro- 
limr.ed ele.ctrodialysis raising the voltage pro- 
j;re;sively to 200 v till the breakdown of humic 
and fulv'ie acitls was apparent from the appear- 
auet- of eolouration in the anion compartment.-i-'"' 
Throiij'.houl the progress of electrodialysis PO.j 
and ainino-aeids continued to appear in the 
aitiun eomparlment declining to very low values' 
and then increased again W'hen the visual 
hivakdown of the aedds were apparent. The 
produet in the electrodialysis cell was taken, 
up in ammonia and liltered. The products were, 
wet-ashed as before and were observed to con¬ 
tain t-:i'.:. ash. Results of trace metallic ele¬ 
ment analvses arc given in Table VII. 

It i.-, signilicaut to note that in spite of drastic 
electrodialysis that was continued for three 
months, neither the humic nor the fulvic acid 
fractions were ob.served to be ash-free. It 
seems inescapable to conclude that the trace 
eUmumt!, present therein form integral part of 
the immic and fulvic acids. The acids break¬ 
down (or decompose) on progressive removal 
of llu- metallic components. It is obvious tha 
though humus substances are ion exchange 
nuiterials. they hold many elements, specially 
hi_ (Cu and Zn) and trivalent (Fe and Al), 


Element Humic acid Fulvic acid 




Coastal 

SS I* 

SS lit 

SS I 

SS 11 

Ash (%) 

1-0 

2*94 

2-99 

2-6 


SiOj 

.. 

Nil 

Nil 

Nil 

Nil 

Nil 

S 04 

.. 

ND 

ND 

ND 

ND 

ND 

FO 4 (ppm) 

3226 

3676 

1248 

10720 

7754 

Al 

1) 

3481 

9864 

2850 

2454 

13730 

Fe 

J J 

179 

1654 

5920 

ND 

22390 

Cu 


1380 

1430 

815 

223 

ND 

Zn 

»» 

,. 

2520 

1061 

.. 

ND 

Mg 


22 

205 

337 

429 

1395 

Mn 

5 1 

ND 

23 

408 

178 

779 

Ca 


ND 

ND 

ND 

515 

ND 

Sr 

5 ) 

ND 

ND 

ND 

ND 

ND 

Cr 

15 

83 

15 

, * 

ND 

.. 

K 


81 

132 

ND 

357 

698 


* 21 miles away from shore at 50 m depth, 
t 70 miles away from shore at 90 m depih. 

at different reactive sites with strong bonds not 
easily dissociable. Discussion by earlier wor¬ 
kers on the nature and properties of humic acid 
centres mostly around the organic monomeric 
constituents and the entire structures are 
sought to be built on the basis of the concept 
of polymerization reactions amongst the orga¬ 
nic monomers. However, it appears particularly 
important to take cognizance of the metallic 
ions present in the humus structure as partici¬ 
pants in the build-up of the polymeric humus 
complex. The possibility of covalent binding 
of metallic ions with monomers in the humus 
complex needs to be investigated in greater 
detail. 

Phosphate content is high in all the samples: 
and of the total PO 4 content in the purified 
extract, only about 10 % was observed to be 
associated with the humic acid fraction ; and 
further, of the total weight of organic matter 
in the humus extract, only about 10 % by weight 
was accounted for as fulvic fraction. Thus! in 
the extract where treatments, were mild, the 
PO 4 content per unit weight of fulvic acid was 
about 80 times of that in humic acid. We, could 
not correlate the trace element content in the 
extracts with the phosphate content. The equi¬ 
valence of the totality of the metalUc elements 
present and the relative number of the atoms 
of metals are very much higher than the total 
PO 4 or P. That PO 4 is not in ionically bound 
state to the humus complex is also apparent 
from the high PO 4 content in the drasticaUy 
purified (electrodialysed) humic and fulvic 
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different (probably latter) from the ones ob¬ 
served towards- the end of the experiment. 
Sorption' of Trace Elements by 
Marine Sediments 

Influence of organic matter on the sorption 
of trace elements by marine sediments is fol¬ 
lowed from the distribution .of the elements 
in the trace element equilibrated sea-water and 
the added sediment. 

Fresh coastal marine sediment (containing 
3*76% organic matter and 24% acid-soluble 
COy) slurried with filtered sea-water (1 : 10 
sediment : sea-water, weight: volume) and 
passed through 70 mesh sieve was taken for 
the experiment. The particle size was fairly 
uniform—less than 5 m-, 80%. Organic matter 
free sediment was obtained from this by repeat¬ 
ed digestion of a part of this sieved slurry 
with HoOo in presence of 0*05N HCl at slightly 
elevated temperature (50-60° C.). The digested 
material was centrifuged, washed free of acid, 
equilibrated-by repeated Suspension in filtered 
sea-water and finally slurried in sea-water to 
give the same sediment: sea-water ratio as 
in the sieved original sediment slurry. 

and ^^‘Co in chloride forms containing 
100 Mg of each of the trace element were used 
to find out their distribution coefficient, K^, as 
described by Ganapathy et al'^^ Results are 
given' in Table V. 

The values obtained are quite demonstra¬ 
tive of the profound influence of organic mat¬ 
ter on the sorptive properties of the natural-.' 
sediment. Similar experiments done with K, 
Ca, Sr did not indicate any difference in the 
values between the original and organic 
matter free sediment. Earlier, Ganapathy 
et also observed the influence of the orga¬ 
nic matter in similar experiments with air- 
dried sediment sample. Their results are also 
given in the same table for comparison. Fur¬ 
ther, Ganapathy et alA^ demonstrated that 
organic matter in the sediment has some small 
influence in Cs sorption. This is understand¬ 
able in the light of observation that marine 
humic acid does not pick up Cs significantly in 
sea-water medium as observed by Koshy et al,^ 

It was thus of interest to extract the organic 
matter from different sediments to study the 
trace elements associated with the organic 
matter and the interactions of extract with 
metal ions. 

Humus from Marine Sediments 

In the absence of a method for the isolation 
of humus substances in native form from sfedi- 
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Table V 

Sorption of trace elements by coastal marine 
sediments in sea-water 


K,zt 


Element 

Fresh sea-water sedi¬ 
ment slurry 

Air-dried 

sediment* 

Original 

sediment 

Organic 

matter 

free 

sediment 

Origin-jl 

sediment 

Organic 

matter 

free 

sediment 

Zn 

44r.3 

18-5 

6608 

1868 

xMn 

28340 

3-3 

90 

26 

Co 

8461 

3-7 

689 

23 


* Ganapathy 

Carriers added : 100 Mg/50 ml. fur all elements in 

fresh sediment slurry, 

200 Mg/so ml. for Zn and Mn for 
air-dried sediment. 

Activity sorbe.'l by 1 g. of the sediment 

•tKei=-- 

Activity in 1 ml. of sample filtrate 

ments, alkali extraction procedure was adopt¬ 
ed. A known quantity of a marine sediment, 
was extracted with 0-2 N (NaOH + Na^CO.. ) 
mixture (1 : 10 solid : solution) at 80° C. undtu* 
constant stirring condition. The extract wa: 
allowed to stand and the supernatant wa- 
siphoned off, centrifuged (at 5500 G) and dc*- 
canted. An aliquot of the extract was dialys.tN.i 
in cellophane bags till the diailysato was frt‘«-* 
of alkali. The product was made ammonia- 
cal, filtered and dialysed again till the dialysat* 
was free of ammonia. It ‘was taken up iu 
^mmonia, filtered and stored asi purified huniii: 
extracts stock (solid content 0*46 mg./ml.). 

Status of Trace Elements in Humus 
Substances 

An aliquot of the purified humus extract wui: 
passed thi'ough Dowex-50 X 8 (10 cm. x 1 cm. > 
NH/'' column first at the rate of 1 ml./min. an*'; 
a Dart of the effluent was anain passed throiiiiii 
another similar column at the rate of O-l ml, 
min. The extract and the two effluents weia* 
wet-ashed with concentrated HNO.^ and ana¬ 
lysed for metallic elements and Table VI givt- . 
the results obtained. 

The extract contained significant quantitii^■- 
of PO 4 , Al, Fe, Cu, Mn, Co, Zn, Mg and Ca. Th^ 
ion exchange experiment showed that of iii* 
associated metallic elements, Ca was mo.sti;. 
exchangeable cationic, while Mg, Zn, Co 
Mn were associated in cationic and non-cat ic». 
nic forms. Fe and Al are bound to the humvi: 
complex mostly in non-cationic forms. 

The metallic elements are thus observed ti* 
be associated with the purified humus complex 
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Table VI 

Travc elements hi mildly piirified humus 
extract 

Concentration in ppm 


Klfincnt 

Before 

passing 

After 
first pats 

After 

second pass 


through 

at 

at 


Dowex-50 

1 ml./min. 

OT ml./min. 

i’ as r( >4 

10240 

10240 

10240 

Al 

147i) 

1479 

1479 

.Fc 

1395 

1246 

1246 

Cu 

2431 

2304 

2071 

Mu 

249 

249 

133 

Co 

132 

120 

60 

Zn 

748 

302 

207 

Mr 

1727 

1727 

617 

Oa 

8035 

1127 

337 

Stability order : Al 

Fc > Cu > Mn 

> Co ^ Mg > 


Zn " Ca. 


Ill tlilVt'reiit stales oi; chemical combination and 
tlu' rt‘Iativc* abuiidanco o£ cationic species and 
.stainlily. The stabilities o£ Al, Fc and Cu 

eomplexe.s art' the hiij;hest, the order of stabi¬ 
lity heiuK AI > Fe :> Cu > Mn > Co ^ Mg > 
Zn • Ca. 

'FlU' i>uriiled humus extracts from different 
t'tlinienls were treated with HCl to pH 2 and 
eeMtrifugcd. The humic acid residue (dispers¬ 
ed in ammonia) and. the supernatant fulvic 
aeid fractions wtn-e further puriried by pro- 
luimcil eJectrodialysi.s raising the voltage pro- 
r.rtn.sively to 200 v till the breakdown of humic 
and fulvic aeicls was apparent from the appear¬ 
ance of colouration in the anion compartment A’ 
'I'Jirougiioiit the iirogress of electrodialysis PO., 
and ainino-acLds continued to appear in the 
aniun comi,>artment cledining to very low values' 
and then increased again when the visual 
hi'(\akdown of the acids wore apparent. The 
prmUud in the electrodialysis cell was taken, 
up in ammonia and hltercd. The products werei 
wc't-ashed as before iund were observed to con¬ 
tain ash. KesiUts of trace metallic ele¬ 

ment analyses are given in Table VII, 

It iM sigxiiilcant to note that in spite of drastic 
electrodialysis that was continued for three 
months, nt'ither the humic nor the fulvic acid 
fnetions were observed to be ash-free. It 
reems inescapable to conclude that the trace 
('hummto in'esent therein form integral part of 
till' humic and fulvic acids. The acids break¬ 
down (or decompose) on progressive removal 
of thi' metallic components. It is obvious that 
though humus substances are ion exchange 
matcndals, they hold many elements, specially 
in- (Cu and Zn) and trivalent (Fe and Al), 


Table VII 

Ash and trace elements in humic and'fulvic 
ucids 


Concentration 


Element 


Humic acid Fulvic acid 



Coastal 

SS I* 

SS Ilf 

SS I 

Ash (% 

1*0 

2-94 

2*99 

2*6 

Si02 

Nil 

Nil 

Nil 

Nil 

S'-*! .• ND 

POi (ppm) 3226 

ND 

3676 

ND 

1248 

ND 

10720 

Al , 

3481 

9864 

2850 

2454 

Fe , 

179 

1654 

5920 

ND 

Cu 

1380 

1430 

815 

223 

Zn , 

,. 

2520 

1061 

Mg ; 

22 

206 

337 

429 

Mn , 

ND 

23 

408 

178 

Ca , 

ND 

ND 

ND 

515 

Sr , 

ND 

ND 

ND 

ND 

Cr 

83 

15 


ND 

K 

81 

132 

ND 

357 


* 21 miles away from shore at 50 m depth. 
T 70 mile.s away from shore at 90 m depth.* 


SS II 


Nil 

NO 

7754 

13730 

22390 

ND 

ND 

1395 

779 

ND 

ND 

698 


at different reactive sites with strong bonds, not 
easily dissociable. Discussion by earlier wor¬ 
kers on the nature and properties of humic acid 
centies mostly around the organic monomeric 
consUtuents and the entire structures are 
sought to be built on “the basis of the concept 
of polymerization reactions amongst the orga¬ 
nic monomers. However, it appears particularly 
important to take cognizance of the metallic 
ions present in the humus structure as partici¬ 
pants in the build-up of the polymeric humus, 
complex. The possibility of covalent binding 
of metallic ions with monomers in the humus 
complex needs to be investigated in greater 
detail. 


Phosphate content is high in all the samples, 
and of the total PO^ content in the purified 
extract, only about 10 % was, observed to be 
associated with the humic acid fraction ; and 
further, of the total weight of organic matter 
in the humus extract, only about 10 % by weight 
was accounted for as fulvic fraction. Thus! in 
the extract where treatments were mild, the 
PO 4 content per unit weight of fulvic acid was 
about 80 times of that in humic acid. We^ could 
not correlate the trace element content in the 


extracts with the phosphate content The equi- 
vcilence of the totality of the metallic elements 
present and the relative number of the atoms 
of metals are very much higher than the total 
PO 4 or P. That PO 4 is not in ionically boimd 
state to the humus complex is also apparent 
from the high PO 4 content in the drastically 
purified (electrodialysed) humic and fulvic 
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acids. It appears that PO 4 is also involved m 
the polymerization giving rise to the orgamc 
complex. No silica or sulphate were detected 
in the samples analysed. 

Interaction of Trace Elements with 
Humus Substances 

Solubilization of trace elements by humic 
and fulvic acids in ammoniacal medium was 
studied using ««Zn^\ ^ and 

3 i*Fe-^'> in chloride forms containing respective 
inactive carriers and also using - Th , 
Natu-^^ and ii 8 U'ii 4 opurG in nitrate forms.-^ The 
sample solutions^ with tracers were kept for a 
week whth intermittent shaking, filtered 
and an aliquot of the filtrate was ana¬ 
lysed for the trace element. Another 
aliquot of the filtrate was passed through a 
Dowex (- 50 X 8 NH^ - 0-2 mL/min.) column, 
the effluent and washings were also analysed, 
for the element. Results are presented in 
Table VIII. Behaviour of humus bound metal¬ 
lic ions on passing through an anion column 
could not be investigated since the host mate¬ 
rials, viz., humic and fulvic acids were them¬ 
selves anionic. 

Humic and fulvic acids solubilize the ele¬ 


ments significantly and fulvic acid solubilizesi 
mere than the humic acid. The nature of the 
trace element complexes with humic and ful¬ 
vic acids appears to be siimilar. Bivalent ele¬ 
ments form cationic and non-cationic com¬ 
plexes while tri- and tetravalent ions form 
mainly non-cationic complexes. 


Discussion 

Quantitative analyses of the monomeric con¬ 
stituents of humic and fulvic acids are not yet 
possible and in the present work it was not 
possible to effect complete degradation or 
hydrolysis of the humus material. Presence of 
amino-acids and sugars (including pentose) in 
the hydrolysates of humus substances was 
confirmed. The presence of purines and pyri¬ 
midines has also been qualitatively indicated. 
Our attempts to estimate the amino-acids and 
sugar constituents in the material did not 
succeed. 

Understanding of the nature of the binding 
cf trace elements with different reactive groups 
in the humus complex and quantitative assess¬ 
ment of the stability and their variation with 
the source of the material shall have to wait 
further careful investigation. In our in¬ 
vestigations we could only observe that alka¬ 
line earth elements such as Sr, Ba, Ra and 
possibly Ca are quantitatively ion-exchangeable 


Table VIII 


Solubilization of certain metal ions by and the 
nature of the metallic complexes of marine 
humic CLud fulvic acids' 


Solubilization 
(mg./g.) ^ 

Element ---- 

Humic Fulvic 

acid acid 


% N on-catioviic in 
solubilized fraction 


Humic Fulvic 

acid acid 


Zn 

.. 6-97 

41-51 

12-4 

0 

Mn 


85-7 

loot 

GO 

Co 

!! 33-8* 

22-8* 

G4 

35 

Fe 

Zr-Nb 

.. 15-4 

34-22 

100 

95 

90 

94 

Th 

2*-85 

8-72 

100 

100 

u 

6-0 

. , 

70 

i66 

Pu 

0-042 

0-14 

100 

XlO-3 

xlO-“ 




Fulvic acid used : 


Humic acid used : 0*95 mg. 

0*11 mg. 

Trace element used: 

H.A.: Zn, 21 *92 fxg) Co, 50 Mg; 63*3 pg ; 
Th, 3Mg; U, 9-8Mg. 

F.A.: Zn, 14-62 Mg ; Mn. 10 [ig ; Co, 10 Mg ; 
Ke, 21-3 Mg; Th, 1-83 Mg- 
* Non-cationic fraction only, t Sorbed on humic 


acid in sea-water. 


and fractions of the trivalent elements present 
in the dialysed humus extract and in sea-watei* 
soluble material-" are ion-excihangeaible.‘ 

Other bivalent elements are present in the 
humus and in the dissolved material in. differ¬ 
ent states of combination, viz., cationic, anio¬ 
nic and non-ionic. Presence of PO.^ is very 
significant and there are indications that pen- 
: loses and purine-pyrimidines are present in 
the material bestides the amino-acids, hexose 
sugars, etc. Pillai et aZ.-‘ have produced evi¬ 
dence of the presence of dissolved nucleic acids' 
in sea-water. Role of this component in the 
organo-metallic interactions observed in sea¬ 
water is still to be investigated. 

It is also very significant that it was not 
possible to remove the trace elements from 
humic or fulvic acid without degrading them 
to low molecular weight fragments. Tihcrc are 
statements in the literature--'' regarding ash¬ 
free humic acid. However, this could not be 
confirmed in the material extracted by the pro¬ 
cedure adopted in the present work. No in¬ 
vestigation was undertaken on the humus 
material. 


* Dissolved organic matter and soluble humus in sea¬ 
water. 
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Viral Antigens in the BAI Strain A 


VIRAL ANTIGENS IN THE BAI STRAIN A (AVIAN MYELOBLASTOSIS) 
VIRUS ASSOCIATED MYELOBLASTS AND CHICK EMBRYO FIBROBLASTS 

P. R. RAO- 

Department of Zoology, PosUGraduate Centre^ 'Warangal-1, A.P. 


ipHICKEN leukosis viruses are released like 
^ tnyxoviruscs by a budding process from cel¬ 
lular membranes and have been shown to con¬ 
tain cellular material in their constitution. Avian 
myeloblastohlis virus (AMV) which causes leu¬ 
kemia in chickens picks up ATPase of cellular 
origin a.s it buds from myeloblast cell surface 
and when this same virus^ is produced by chick 
embryo fibrobUnsts (CEF), the viruses do not 
show ATPa.SQ activity.! Beauer- has also shown 
that in addition to ATPase, an RNA digesting 
enzyme a.ssociatcd with myeloblast virus isl 
laicking in fibroblast virus. Differences in the 
sedimentation behaviour during CsCl density 
gradit'nt centrifugations; were also observed 
betwc'cn myeloblast and fibroblast virus of 
AMV.'! It was then of interest to see if there 
will bt‘ an antigenic variation of viral compo¬ 
nents present in fibroblastt and myeloblast cells 
producing this virus. TO' study this we have 
analysed the viral components of the myelo¬ 
blast host cell using the ouchterlony technique 
of double diffusion with antisera produced 
against detergent split AMV and recently 
shown avian tumor virus group specific (GS) 
ham-stcr antiserum.« A similar analysis was 
done on chicken fibroblast cells infected with. 
AMV to see if identical antigens are present 
in. these two different host cells. 

Myeloblast cells! collected from leukemic 
chickens-"' and washed twice with 0*01 M phos¬ 
phate buffered saline (PBS), pH 7-4, were 
stored at - 20° C. until needed. Primary cul- 

* This wodc was done while the author was at Duke 
University Medical Centre, U. S#A. 


tures of RIF-free^ chick embryo fibroblast were 
infected with a multiplicity of 100 virus parti¬ 
cles! per cell. After five days incubation at 
37° C., cells were collected, washed twice with 
PBS and stored as were the myeloblasts. 1ml. 
of frozen and thawed myeloblasts or CEF' dilut¬ 
ed to 10 ml. with PBS was homogenized with 
a glass pestle. The homogenate was centrifuged 
to remove nuclear, mitochondrial and micro¬ 
somal fractions.'^ The supernatant obtained 
after these centrifugations is the soluble frac¬ 
tion used in this study. 

Purified AMV pellets'^ containing 10^- parti¬ 
cles as determined by particle-^ count were dis¬ 
solved ill 1 ml. of PBS with sodium dodecyl 
sulfate (SDS) or sodium deoxycholate (SDC) 
in 0*5% concentration. Excess SDS was re¬ 
moved by adding a drop of KCl and sediment¬ 
ing the precipitate. Rabbits were inoculated 
with these virus split products according to 
Eckert et A part of each serum was 

absorbed twice for 1 hr. at 37° C. and finally at 
4° C. for 16 hr. with a mixture of normal chick 
liver, kidney and spleen. Hamster serum pool 
used in this study was obtained from hamsters 
bearing transplanted, Schmidt-Ruppin tumoursii 
and did not react with normal chick tissue. 
All sera were inactivated at 56° C. for 30 min. 
Diffusion studies were made with immunoplates 
(Pattern B, Hyland Laboratories, Los Angeles, 
U.S.A.). Plates prepared with antigen and anti¬ 
sera were incubated at 37° C. in a moist cham¬ 
ber for 48-72 hr., washed for 1-2 days and 
stained with Amido-black. The stained prepa:- 
rations were then photographed. 
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Figure-la shows the precipitin lines obtained 
with different sera when reacted against the 
myeloblast soluble fraction. Two precipitin 
lines 'were seen with the hamster serum, one 
of which showed identity with the respective 
single lines; observed with chick tissue absorb¬ 
ed SDC and SDS rabbit sera. However, on 


absent in the libroblast soluble fraction. How^- 
ever, when anti-chick tissue sc'ruin was allow¬ 
ed to react with normal or infected (ibroblasts, 
precipitin lines did form. These studies then 
indicate that the viral antigens of cellular ori¬ 
gin present in myeloblast cells arc* absent in 
fibroblast cells. 



FIG. 1 a-b {a) The centre well contained myeloblast soluble fraction. Antisera in the outer 
wells are of the following order: (1) Hamster serum (2) absorbed and (3) unab.sorbed SDC ra!)bit 
sera, (4) unabsorbed and (5) absorbed SDS rabbit sera, {b) The centre well contained the myeloblasto¬ 
sis virus-infected chicken embryo fibroblast soluble fraction. The outer wells had the .same antisera in 
a similar order as in {a). 


some occasions a second faint line continuous, 
with the second line of hamster serum was- 
noticed against the chick tissue absorbed SDC 
rabbit antiserum. Unabsorbed SDC serum 
showed two distinct and one very faint line 
but only one distinct and one very faint line 
formed against the unabsorbed SDS serum. 
Only one of 'the lines formed ag'ainst; 
both SDC and SDS unabsorbed sera 
was continuous with the single line pro¬ 
duced against the absorbed sera. This indi¬ 
cates that the myeloblast soluble fraction con¬ 
tains a component(s) which gives identical 
reaction with amtibodies of both hamster and 
absorbed rabbit sera. The faint line present 
•^dth both SDS and SDC unabsorbed rabbit 
sera was difficult to analyse due to faint and 
inconsistent appearance. However, the faint 
lines, present with both SDS and SDC un¬ 
absorbed rabbit sera were continuous wihen 
present. 

Fibroblast soluble fraction (Fig. 1 b) was run 
against the antisera in the same seciuence. Only 
one precipitin line formed against all sera, each 
line shewing identity with the next one. 
Occasionally, two lines were seen 'with hamster 
fierum and a faint second line with absorbed 
SDC serum. The additional lines which were 
formed with unabsorbed SDS and SDC sera 
against myeloblast soluble fraction were 


The comparative study of the viral antigens 
present in the myeloblast and fibroblast cell 
has thus revealed a dilferenct' although in.feid- 
ed with the same virus. The chick tissue com¬ 
ponents Of the AMV present in the rnycloljlast 
are absent in the fibroblast host cells and evi¬ 
dently a different set of fibroblast compoi-umt.s 
are incorporated in the AMV obtaint'd from 
these cells. These studies and those already 
mentioned clearly demonstrates that avian 
myeloblastosis virus incorporailes in itself dif¬ 
ferent host material as it buds from cells of 
different origin. 
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BROMINATION OF ANISOLE 
CATALYSED BY ZINC CHLORIDE. 
IODINE BROMIDE AND OTHER SALTS 

In the braminalion of aromatic compounds, 
halogen carriers such as iodine and the an¬ 
hydrous chlorides of iron, zinc and aluminium 
are often used as catalyst^.''- Iodine bromide 
has been shown, to be the effective catalyst in a 
recent study- of the bromination of anisole in 
■acetic acid in the presence of added iodine. 
The bromination of aromatic hydrocarbons in 
acetic acid has a fractional order (between 2 
and 3) which makes the interpretation of the 
effect of zinc chloride in this reaction com¬ 
plex.’*^ 

In the present investigation we have used 
85% aqueous acetic acid medium, in which, 
the bromination of anisole shows a simple 
slecond order kinetics.-^ When zinc chloride 
(0-001 M) was added to the reaction mixture, 
the rate of bromination was found to increase. 
It was found that on increasing the concen¬ 
tration of zinc chloride there was a steady 
increase in the observed second order rate 
coiiirtant. A similar effect was also noticed in 
the presence of iodine bromide and sodium 
chloride. 

The rate of bromination of anisole in the 
pre.scnce of these added salts can be expressed 
as follows : 

d(Br,) 

dt 

k (ArH) (Bto) h kc TArH) (Br^) (A) 

where A is the added salt, and k and k„ re¬ 
present the rate constants for the uncatalysed 
and catalysed reactions, respectively. The 
above equation can be reduced to the follow¬ 
ing : 

k. k I- Jc, (A) 

where k.j is the observed second order rate 
constant. The plot of k.j versus A was found 
to be a straight line in each case. From the 
slope and intercept of these lines, k^ and k 
were calculated and the values are given in 
Table I. 

From the last column of Table I it is seen 
that the relative reactivity of the added salts 
is in the following order : 

JBr > ZnCl^ > NaCl 


Table I 

Bromination of anisole in the presence of 
added salts 


Anisole : 5*0 X lO""^ M Solvent: 85^ aq. HOAc 
Bromine: SxlO'-^M Temp.: 30-0±0-l°C. 


Added 

salt 

Cone, 
range 
XIO^ (M) 

(li^ie/OitAle^/^i:^' 

NaCl 

6*0-750 

11‘5 

349 

1*0 

ZnCU .. 

6*0-600 

14*0 

1250 

3*6 

IBr 

1*5- 30 

9*5 

9067 

26*0 


These catalystsi probably facilitate the removal 
cf the bromide ion from the anisole-bromine 
activated complex in the form of IBr^", 
ZnCLBr” and NaClBr". 

The addition of zinc bromide (0-0005- 
O-IOOM), zinc acetate (0-0005-0-075 M) and 
sodium acetate (0-0025-0-075 M) did not bring 
about any significant change in the rate of 
bromination of anisole in 85% aqueous acetic 
acid. In the presence of potassium bromide 
(0-003-0-222 M) and slodium bromide (0*006- 
0-131M), however, the rate of bromine con¬ 
sumption was found to decrease as the bro¬ 
mide ion concentration was increased, due to 
the conversion of free molecular bromine into 
the less reactive tribromide ion^> ; 

Bra + Br" ^ Br.^. 

■ 1 .' 

The authors thank the Council of Scientific 
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in support of this research. 
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MECHANISM OF THE CHROMIC ACID 
OXIDATION OF ACETOPHENONE 

A SYSTEMATIC study of the oxidation of ketones 
by chromic acid was undertaken by the authorsi 
to investigate the role of enol form in the oxi¬ 
dation process. The present communication is 
about the results of oxidation of acetophenone 
by chromic acid. 

The reactions were carried out in 50% acetic 
acid solution (v/v) and followed by estimating 
unreacted chromium (VI) at different time in¬ 
tervals iodometrically. The rate at which Cr(VI) 
disappears followed first order rate laws but 
first order rate constant decreases with increase 
in initial concentration of Cr(VI) and shows 
that reaction is strictly of first order with res¬ 
pect to acid chromate ion, HCrO^“. The rate 
showed a first order dependence on acetophe¬ 
none and hydrogen ion individually. The oxi¬ 
dation rate increases (k = 1*98-29*8 x 10'® 
mole"- sec.'i) with the proportion of acetic acid 
in solution (40-70%) at 30° C. The reaction 
was studied at different temperatures and acti¬ 
vation parameters were calculated. 

The enolisation rate of acetophenone was 
measlured by bromination method and is of first 
order with respect to the ketone and hydrogen 
ions individually, and of zero order to bromine. 
The higher concentration of acetic acid (SO¬ 
SO %) results in increased enolisation rate at 
30° C (k2 = M X 10-i-l*5 X 10-4 l. mole"! 
sec.'i). 

Recently, Rocek and RiehR proposed that the 
oxidation of isobutyrophenone by chromic acid 
proceeds via enolisation. The kinetics of the 
oxidation and enolisation of acetophenone are- 
very much similar and the enol form is most 
likely intermediate in the oxidation process. 
This also accords with suggestion of Best, Lit- 
tler and Waters.- Enol form may be oxidised 
by the chromate-ester mechanism, but enols are 
acids of pK comparable to phenols^^ and hence 
the attack of chromic acid on the enol is best 
represented as a concerted process : 


H 7" 

CeHgCOCHj^ CeH5C-CH2 
H OH H 

H-A 0=Cr«0 slai.-H-C-O-CrOjH + HjO 
C-'O^H<OH C = 0 

C6«s CeHs 

O-CrOnti OH 


I t 

H,C -CO-C^Hf +H,0 —*HgC-C0~CfHfhHiCtO^ 


The proposed mechanism explains all the ob¬ 
served data. 

The energy of activation, entropy of activa¬ 
tion and free energy of activation as calculated 
from results at different temperatures are 
16*6 K. cals, mole.'i, —29*2 e.u and 25*5 K. 
cals, mole"’ respectively. The corresponding 
values for enolisation reaction arc 20*1 K. cals, 
mole"’, —11*0 e.u. and 23*4 K. cals, mole ’ 
respectively. 

w-Hydroxyacetophenonc was mainly the 
identified product-'^ and a 2 : 3 stoichiometry for 
A CrO^" -/A acetophenone is evaluated by 
estimating Cr (VI). 

Dept, of Chemistry, S. K. Tandon.'" 

University of Jodhpur, K. K. Banerji. 

Jodhpur (India), G. V. Bakore. 

November 3, 1970. 

* Present Address : Department of Chemistry, Govern¬ 
ment College, Ajmer (Raj.), India. 
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CRYSTALLINE CHEMICAL 
COMPONENTS OF THE FLOWERS OF 
ADHATHODA V ASIC A 

Examination! of the flowers of Adhatlioda vasica 
Nees. (Acanthaceae) by earlier workers led to 
the isolation of vasicine, vasicinine, triatricon- 
tane, /^-sitosterol’’- and luteolin.’’’ The pre¬ 
sent note describes the results obtained in the 
course of a more thorough investigation of the 
non-alkaloidal components. 

The fresh flowers (collected round the Delhi 
University Campus) were extracted with boil¬ 
ing alcohol and the concentrated extract was 
successively extracted with petroleum ether, 
ether, ethyl acetate and butanol. From the 
petroleum ether extract, besides triatricontane 
and /5-sitosterol reported earlier,- a-amyrin 
and /?-sitosterol-D-glucoside were also isolat¬ 
ed (by column chromatography over silica gel). 
These were chairacterised by the usual methods 
including preparation of derivatives and per- 
methylation and hydrolysis of the last 
compound to yield 2, 3, 4, 6-tetra-0-methyl~D- 
glucose. 

From the ether extract kaempferol and 
guercetin were isolated by column chromato¬ 
graphy and they were characterised by their 
d^riv^tive? and spectral data, 
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un fv iUnjakrah w f" liaVf* a tlrtaiUal 

luira! lu^ «'■ bk.abt'ti nf Ir.f tva* f«4n!n<*H hulian 
apc'i'in', IV /'iniiiinii lann ainl P paTfirhum 
hum, t vui rr'.ul!;. atf ui burl ; bt*» 

udrs the kiaa^u i'nu^l“*uu4v PUy-.Fthii D frtnn 
P. nr.uuna atid Khy.aiiu A tunii P. parnriaiui, 
\Vf IniVt* s^uUltrii urw bltb'T M.ibstaHt'rrF. 

Fri'.'Jj arual paib. nf P nn^nuHi coUiH'ttHi 

ivK’ally {July p.i’/nt vxbn^'b'tl v^'ith hot' 


Dip; fUiaiioI throe times and the total alco- 
holie <>xtra<-t eonei'ntratted in. vacuo to remove 
all lilt' (jrp.anit* solvent. The aqMeous concen¬ 
trate wa.s rt‘peat(Hlly shaken with a,-hexane, 
ethm* and ehloroform in succession and the 
ditb'iamt rraelions wc're separately studied. 
'Idle residiu‘ I'rcHn ttu‘ ether extract (positive 
tJeroidat colour reactions) was taken up in 
ininiinuin quantity of chlorororm and chromato- 
.n.raphed on luaitral alumina (K. Merck) and 
(’luted with pcdroleum (‘ther, benzene, ben- 
.:em‘-t liloroform mixlurt' (!) : I, 3: 1, and 1 :l), 
b‘U( Aveil by pure (‘hloroform. The mixed 
la- idue from tlu‘ benzt'iU'-chlorororm 9 : 1 and 
3 ; I eluates wlien crystallised twice from 
aeet«nit\ yitdded colourU'ss prisms, m.p. 248- 
•Id (yield, O-OIb;;.), Clb.COCI-Li with 

spectral propcrti(‘S ; UV, EtOH 222 nm 

t^ lO.OOtl) (a, p'-unsaturated carbonyl); IR, 
:;4tU)cm. ' (Oil), 1780, 1758, 1740 cm. i (7-lac¬ 
tone, tive-«iu(‘ml)i‘red rin^' lactone, i5_iactone), 
ItkVbcm. ’ (cyelo-Iu‘xenonc‘); TEC, single, : 
a na (KtOAc : C\sU <5 7:8) and 0-8 (CHCl.j : 
a{a’ton(' 9: 1) (.silica ged, E. Merck, identified 
)>y exposure to iodiiu^ vapour); MS: promi- 
n<‘n( peak, in/(‘ 510. ddie substance when crys^ 
talliscsl from nudhanol nudted at 270-71“. From 
the abov<‘ data, it was id(‘nti0ed as Physalin 
H * - :md the identity wa.s contirmed by co-TLC, 
III lu.p. and direct ccaniiari.son with an nul’hen- 
tu' sampks 'riu‘ nux(‘d rt'sidiic from bcmzene- 
clilorofonn 1 : 1 and chloroform eluate.s when, 
cry.'.talli.sj d thrict^ from methanol yielded 
eelourlcss uusUcs. m.p. 188-85" (yield, ()-01%), 
riS\ Mimic, Ur ■ 0*85, UV, ElOH 

nm (« rpioo), Mol. Wt. 4(>() by mass 
.spec 1 romtdry, coiT(‘.sponding to {,)()-. Thisi 

appears to he a new bitti'r Physalin-typc sub- 
• taiu'c 

'Idle drital lt'av<’S (d’ I\ pcriroicma. collected 
from the (.)oty hill;; (August 1970) were ex- 
t raided and }>voc(‘s:(‘d as abovis Tht‘ residue 
from th(‘ beir/em* (duale on reerystallisalion 
twice from hot henztoie yi(dd(‘d colourless 
pt S'ms, imp. 180-87" (yitdd, ()*17(' )i TLC, sin¬ 
gle, U; : 0‘44 and 0-28. This also could not be 
ithuitihed witih any of the. known Physialins. 
'Idle n-adue from tlu^ bcnzt^ne-cdiloroform 3 : 1 
(dnat(a when t'ry;;talUsccl from acetone, yielded 
eolourle.s.s nucro'-cryslal.s, m.p. 205" (yield, 
(btiov: ), tec, single, Rp ()'5() and 

0*!!), ddiis was identilled as Physalin’’*''*, and 
th(' itientily contirmed by direct comparison, 
in.imp. and co-TEC with an authentic sam- 
pUe The rc.sidtu^ from the chloroform eluate 
yitdd<*d cedourics.H prisms, m.p. 212“ (acetone), 
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TLC, single, : 0-30 and 0*13. This again 
appears to be a new Physalin-type substance. 

We are grateful to Prof. Br. T. Matsuura*, 
Department of- Synthetic Chemistry, Kyoto 
University, Japan, for the authentic samples 
of Phys'alin A and B and. the spectral data. We 
thank the Director, United Planters’ Associa¬ 
tion of South India, for kindly arranging the 
supply of P. peruviana and the Principal, 
JJ.P.M.E.R., for encouragement, 

Depts. of Chemistry S. Sankara Subramanian. 

and Pharmacol., P. D. Sethi. 

J.I.P.M.E.R., . ' 

Pondicherry-6 , November 12, 1970. 
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ANTI-INFLAMMATORY PRINCIPLES 
OF VANDA ROXHBURGHII 

Vanda roxburghii R. Br. (Orchidaceae, Rasna),^ 
a common parasitic plant, is extensively used 
in the Indian indigenous systems of medicine 
for its beneficial action^, in piles, rheumatism, 
sciatica and various other inflammatory and 
nervous diseases. Das et al.~ reported the pre¬ 
sence of j/J-sitosItero-i, 7 -sitosterol and two long- 
chain fatty compounds in the whole plants. In 
an experimental study Prasad et al.^ observed 
that the total steroids of V. roxburghii pos¬ 
sessed highly significant anti-inflammatory 
activity against acute inflammation induced by 
carrageemn, 5-HT and formaldehyde. While 
the total steroids had insignificant suppressing 
action on the primary phase of acute inflam¬ 
mation in adjuvant arthritis produced by dead 
tubercle bacilli, it was quite effective in sup¬ 
pressing the secondary lesions. These observa¬ 
tions led us to fractionate the total steroids 
into its different constituents, followed by 
pharmacological screening, with the object of 
isolating the active principles. 

Materials and Methods 
(a) Chemical. —The petroleum ether extract 
of the whole plant of V. roxburghii was. saponi¬ 
fied with strong alkali and extracted with 
ether. The ether extractive (ca. 0*37% yield 
on the basis of dried drug ; total steroids of 
Prasad et al) appeared to be a mixture of at 
least seyen compounds in varying amounts, of 


R^ 0*0 (ca. 5%), 0-32 (25%), 0-44 (20%), 0*74 
(5%), 0-81 (10%), 0-91 (5%), and 1-0 

(30%), as revealed by thin layer chromato¬ 
graphy over silica gel (C^Hg : CHCl^, 1 : 1 as 
solvent; 1^, vapour as developer). On repeated 
chromatography over Brockmann aluminium 
oxide the mixture could be separated into the 
following three single spot (TLC) compounds : 

Compound A, m.p. 63-64° (micro-needles 
from acetone), Analysis', uv, ir, nmr 

spectra, and the fragmentation pattern of the 
mass spectrum indicate that * compound A is an 
aliphatic long-chain hydrocarbon (alkane), 
heptacosane, containing traces of the 

higher homologue, 

Compound B, m.p. 80-82° (granules from 
acetone), CosH^gO. The massi spectrum exhi¬ 
bits prominent higher mass peaks at m/e 448 
(13-2%), 420 (43*2%), 406 (8-77%), 392 

(77*7%), 378 (11-1%), 364 (48*9%), and then 
smaller fragment ion peaks, consistent with 
the fragmentation sequence M — (18 -f- n 14), n 
being 0, 1, 2, 3.etc., of long-ohain alco¬ 

hols. An analysis of the mass spectrum along: 
with uv, ir, and nmr spectra, and elemental 
analysis indicates that compound B is an ali¬ 
phatic long-chain alcohol (alkanol), octacosa- 
nol, containing traces of higher homo- 

logues, and 

Compound C, m.p. 160-62° (needles from 
alcohol), Rf 0*32. It gives a violet to blue to 
green color reaction with, Liebermann-Burcharcl 
reagent, and wasi identified as stigmasterol by 
comparison of m.p., mixed m.p. of the sterol 
(M"'* 412) and its acetate with those of an 
authentic sample. The sterol isolated from a 
few lots of V. roxburghii collected locally at. 
different seasons, was, however, characterised 
as /i-sitosterol instead of stigmasterol. 

(b) Pharmacological. —The anti-inflamma¬ 
tory activity of Compounds A, B and C isolated 
from the total sfteroidal fraction was studied on 
albino rats using the following parameters : 
(i) acute pedal inflammation induced by caiTa- 
geenin 1%,^ (ii) acute pedal inflammation in¬ 
duced by formaldehyde 1%,^' (Hi) croton oil 
induced granuloma pouch,and (iv) cottori 
pellet granuloma technique.'^ The drugs were- 
suspended in arachis oil and administered ii\ 
the dose of 5mg./100g. I.P. In every experi¬ 
mental parameter one group received only tht^ 
vehicle whereas another group wasi treated 
with betamethasone (25mg./100g. I.P.)? iri 

arachis oil for sake of comparison. Adult albino 
rats of either sex weighing between 100-150 g:. 
yrer© used for the pharmacological studies^ Paw 
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1 . 


3. 


4. 


Experimental parameters 


('arrageeiun 1% induced oedema 
(Mean increase in paw volume 
± s.i:.) 

Eormaldeliycle 1 % induced oedema 
{Mean increase in paw volume 
± S.E.) 

C r o t o n oil induced granuloma 
poucli 

(Mean volume of exudate in ml. 
±S.JC.) 

Cotton pellet induced granuloma 
( Mean weight of granulation tissue 
in mg.± S.IO 


Table I 

Compound Compound ^ 

A g Betamethasone 

(10 mg./lOO g. I.P.) (10 mgJlOO g. I,P.) mg./lOO g. I.P.) 


Control 

11- 3±0-82 

12- 7±0-64 
O-Si 0*08 

160±4-7 


6-5±0*60 
P< 0-001 

6*8±l-05 
P< 0-05 

0-1±0*04 
P< 0*001 


86±9-8 
P< 0-06 


4-6 ±0*34 
P< 0-001 

6-0 ±0*92 
P< 0-05 

0*08±0-01 
P< 0-001 


74±8-7 
P< 0-05 


2-5±0-42 
P< 0-001 

8-5±0-86 
P< 0-05 

0-l±0-02 
P< 0-001 


42±3*S 
P< 0-001 


viiluino nioai-Aircmciils were made by means of 
n\(• rell ry i) 1 e 1 hysinograiph. 

Results 

CoinpoLiiuls A and B were found to have 
signiiieant anli-inllammatory activity. Results 
aiH' sunnnarised in Table I. 

(‘(!nil)eund C was entirely devoid of any anti- 
innainmatory ellect against all of the experi¬ 
ment al parameters used. The results show that 
C’Dinpound.s A and B a»re active against both 
acutt' (carrageenin and formaldehyde induced 
(u‘deinas) inllainmalion and subacute (croton 
oil granuloma pouch and cotton pellet granu¬ 
loma techniques:) inflammations. The results 
ctimfuire favourably with those obtained with 
betamethasone, though the effective dose of the 
latter was much lower. A comparison of the 
n-mlt.s, idicitul by the two active Compounds A 
and n, .show that their activities run parallel 
in ((iui-elTcctivi,‘ doi^'es. 

'rhe obsc.n-vations are interesting for record 
that long-chain idkanes and alkamols, ranging 
fnvm Ch .7 to Ct..M which arc ubiquitous in the 
lilaut kingdom, *po.sses.s anti-inflammatory acti¬ 
vity, which hre' not been reported earlier.!> 

K. Basu.='= 

B. Dasgupta.- 

S. K. Bhattacharya.:]: 

R. Lal.:1: 

P. K. Das.I: 

Octolnn' 2 (), 1970 . 
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AN UNUSUAL MINERAL ASSEMBLAGE 
IN TUFFISITE VEINS AT PIMPAL- 
WANDI, DISTRICT POONA, 
MAHARASHTRA 

Many of the Deccan trap flows of Poona and 
nearby areas very often contain vein-hke bodies 
composed of fine-grained rock of varying 
colour. In many cases, these bodies appear to 
have been farmed by filling in of open joints 
in the lower flow from above, but ah times they 
appear to have been intruded from below. Study 
of the rocksi from such bodies was undertaken 
with a view to inquire into their nature and 
mode of emplacement. As a result of this study 
a few of such veins, exposed in well sections 
in the vicinity of Pimpalwandi, a village 98 km. 
from Poona on Poona-Nasik Road, were found 
to be of tuffaceous material and showed the 
presence of an unusual aSl,semblage of mine¬ 
rals. The occurrence of the tujHisite veins and 
the mineral assemblage is being recorded for 
the first time from this part of Deccan trap 
region, 
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The veins., observed at Pimpalwandi, vary in 
thickness from 0*5 cm. to about 15 cm. and 
cut the rock in irregular manner, forming a 
net^work. They are made up of fine-grained 
material of earthy or pale-brown colour. Angu¬ 
lar or sub angular fragments of basalt are found 
incorporated in the vein material. In thin sec¬ 
tion the vein rock shows irregular fragments 
of varying sizes and shapes of reddish-brown 
glass, basalt, and grains of different minerals, 
sometimes showing perfect crystal forms, 
cemented together in a ba^e of zeolites. The 
mineral assemblage comprises augite, aegirine- 
augite, diopside, clinoenstatite, olivine, barke- 
vikite (?), leucite, sanidine, plagioclase fel¬ 
spar, epidote, chlorite and iddingsite. 

Of these minerals, augite and plagioclase 
felspar are common constituents of Deccan 
basalt Epidote, chlorite, and iddingsite could 
be attributed to the later deuteric activity or 
hydrothermal changes. The remaining minerals 
are found neither in the basalt, in which the 
veins occur, nor in the lithic fragments incor¬ 
porated in them, thus indicating that the vein 
material was emplaced in the rock from some 
external source. The micro-structure of the 
vein rock (Fig. 1) shows its similarity with, 
tuff. Such rocks having tuffaceous nature and 
occurring in the form of veins have been called 
hufhsites'.i Such tuffisite veins are suggested 
to have formed by the injection of tuffaceous 
material into the country rock through the 
medium of water- or gas^ or by the mobiliza¬ 
tion of tuff due to plastic fiow.^ 



Fig. 1 . Photomicrograph of tuffisite from Pimpalwandi. 
L —Leucite, X 15 (plane polarised light). 

The presence of minerals like sanidine, 
aegirine-augite, leucite, and olivine suggests 
alkaline nature of the lava from which they 
were derived. The Deccan basalts are believed 
to be tholeitic and so far there is no record of 
any basalt flow of alkaline nature, containing 


thes-e minerals, in this part. Their presence in 
the veins suggests a tuff bed or a basalt flow 
of alkaline nature somewhere in the vicinity. 

The authors, are thankful to Dr. B. G. Desh- 
pande for providing facilities and encourage¬ 
ment. 

Geology Dept., G. G. Deshpande. 

University of Poona, V. V. Peshwa. 

Poona, October 26, 1970. N. S. Gi-iate. 
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ABNORMAL DEVELOPMENT OF 
LOWER INCISORS IN THE INDIAN 
GERBIL, TATERA INDICA INDICA 
(HARDWICKE) (RODENTIA: MURIDAE) 

Several instances of abnormal development of 
teeth in different groups of mammals have been 
published by Intosh (1931), Landery (1957), 
Chaturvedi (1966) and others. However, no 
case of hnomaly in the dentition of any Gerbil 
has s:o far been recorded. Therefore, the fol¬ 
lowing example of anomalous lower incisors in 
a specimen of the Indian Gerbil, Tatera in.dica 
indica (Hardwicke) will be of much interest 
on the subject. 

The specimen was collected from the Pun¬ 
jab. It was found to be remarkable in having 
excessively elongated lower incisors measuring 
about 20 mm., which ca/me out of the mouth 
and extended nearly upto forehead. The upper 
incisors were entirely lacking. From the struc¬ 
ture of molar teeth and sutures of the skull 
it becomes obvious that the specimen was fully 
adult, but shorter palate and nasal length indi¬ 
cate that their normal development was dis¬ 
turbed by the overgrowth of the lower inci¬ 
sors. Other parts of the skull remain unaffected. 

Various reasons for the abnormal develop¬ 
ment of incisors! have been put forward by the 
earlier workers. In the present case it would 
appear that, probably due to some accident 
during the early period of its life, upper inci¬ 
sors failed to grow, so that the lower incisors' 
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for want of usual attrition against the upper 
ones, grew unabated to such an extent. 



FIGS. 1, Fig. a. Head region of the specimen 

showing the lower incisors. Fig L Lower jaw of the 
specimen showing the lower incisors. 


Mcasui'cnients (given in mm.) and taken 
after Ellermao, 1963). 

Occipitonasal Nasal Palate 

36*5 14 17 

Zoological Survey of India, S. Chakroborty. 

8, Lindsny Street, D. K. Ghosal. 

Calcutta-16, 

November 5, 1970. 
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ASSOCIATION OF SOME LEAF AND 
STEM CHARACTERISTICS WITH GRAIN 
YIELD IN PEARL MILLET 

Recently, there has been considerable interesti 
in the contribution of morphological traits to¬ 
wards the development and formation of grains 
in crop plants. This aspect assumed special 


significance in rice, where the concept of ideal 
plant type changed drastically from tall-grow¬ 
ing types having long, drooping leaves to plants 
with dwarf stature and short, stiff erect leaves'. 
As with other grain crops, such concepts can 
be useful in pearl millet [Pennisetum typhoides' 
(Burm.) S. and H.] also, and maximum yields 
may be achieved with varieties that have seven 
or eight short, stiff erect leaves per culm.^ The 
present studies were carried out to determine 
the association of some leaf and stem charac¬ 
teristics with grain yield in the inbreds and 
hybrids of pearl millet. 

Th.o material for this study comprised 10 
inbred lines of pearl millet, and 45 hybrids 
resulting from all possible one-way crosses 
among them. The inbreds and hybrids were 
sown in randomised block design with three', 
replications at Ludhiana in 1969. Data were 
recorded on the main tiller of each plant for 
number of leaves, length and breadth of flag 
leaf and stem girth, as well as total grain 
yield per plant. Since the flag leaf is considered 
to be important with regard to its contribu¬ 
tion towards grain dry matter production in 
cereal crops,it was considered appropriate to 
take the measurements on length and breadth 
on this leaf. Correlation coefficients were work¬ 
ed out from the plot means (averaged over the 
three replications). Path-coefficient analysis, 
originally proposed by Wright,<> was carried out 
on the lines of Dewey and Lu.- 
The correlation coefFicients among the four 
characters, viz., number of leaves, leaf length, 
leaf breadth and stem girth, as well as their 
correlations with grain yield in the 10 inbreds 
and their 45 hybrids are given in Table I. In 
Table I 

Correlation coefficients among various 
characters in the inbreds and hybrids of 
pearl millet 




Leaf 

Leaf 

Stem 

Grain 



length 

breadth 

girth 

yield 

Leaf number 

I 

0-60S3 

0-7336* 

0-7628* 

0-6569* 


H 

0-6490t 

0-6780t 

0-69361* 

0-?226 

Leaf length 

I 

, , 

0-7444* 

0-6801* 

0-4486 

H 

, , 

0-6674t 

0-0855 

0-0365 

Leaf breadth 

I 



0-6212 

0 -6666* 

H 


.. 

0-0626 

0-4462f 

Stem girth 

I 

.. 



0-7078* 

H 


. . 

., 

0-4724t 


I = Inbreds; H = Hybrids; * Significant at 
19o level; t Significant at 5 % level. 

the inbred lines, all the correlations were posi¬ 
tive, and significant at the 5% level in most 
cases. The only non-significant correlations 
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were between leaf number and leaf length, leaf 
length and grain yield and between leaf breadth 
and stem girth. In the hybrids also, all tho 
correlations' were positive. However, only leaf 
breadth and stem girth were found to be sig¬ 
nificantly correlated with grain yield; the 
other two, i.e., number of leaves and leaf length, 
v/ere not significant. 

However, to ascertain the direct and indirect 
effects of the four leaf and stem characteris¬ 
tics on grain yield in the inbreds and hybrids 
of pearl millet, path-coefficient analysis was 
undertaken (Table II). It is apparent that 

Table II 

Direct and indirect effects of some physiological 
traits on grain yield in the inbreds and 
hybrids of pearl millet 


Inbreds Hybrids 


1. Number of leaves vs. grain yield: 

Direct effect 0«0225 — l*t$2C6 

Indirect effect via leaf length --0*2486 —0*0463 

„ leaf breadth 0-4209 0*8939 

,, stem girth 0*4609 0*7035 

2. Leaf length vs. grain yield : 

Direct effect -0*4087 -0*0699 

Indirect effect wiz no. of leaves 0*0136 —0*8628 

„ leaf breadth 0*4272 0*8668 

stem girth 0*4164 0*1013 

3. Leaf breadth vs. grain yield : 

Direct effect 0*6739 1-3186 

Indirect effect via No. of leaves 0*0165 —0*9014 

,, leaf length —0*3042 — 0*0459 

,, stem girth 0*3803 0*0740 

4. Stem girth vs. grain yield ; 

Direct effect 0*6123 1*1862 

Indirect effect z'zb No. of leaves 0*0169 -0*7892 
,, leaf length -0*2779 —0*0060 
leaf breadth 0*3566 0*0824 


number of leaves and the length of leaf had 
negative direct effects in the hybrids. In tho 
inbreds also, leaf length exerted a negative 
influence while the direct effect of the number 
of leaves! was negligible. On the other hand, 
leaf breadth and stem girth appeared to influ¬ 
ence grain yield substantially through theii^ 
direct effects. Their indirect effects, were also 
of considerable magnitude through number of 
leaves and leaf breadth.. These characters thus 
appear to contribute directly as well as 
indirectly to grain yield in both homozygous 
and heterozygous populations. 

The studies indicate that varieties with thick 
stems and small but broader flag leaf may be 
more productive than those with thin stems 
and narrow flag leaf Numerous long and droop¬ 


ing U'aW’.*^ x'v'ill protiiict* a m H-: haiuiia s ilid 
and diniini.'-:li tlu* piiuttrrpfn r . rra’ 

leavi'.s ill,;* in n' piiotu^ym 

thctic activity. 'i’iaTi•!■, plani.-. ■v\dli b\vt*r, 
short erocl Ii'avfs and Ihick jna\ in- 

pc'cU'd to produoo itmif yirld. Ahlinualn gr:uu 
yield in pearl niillrl v. ‘a-neialiy ci« ptnei^'U! (,u 
increased sine.ii* iiend uejeJU aiivl liiea; tdli-r-. 
ingd c'rnp'hasis shnultl ai;.<) i)e laai on fh*- 
and'.slein eliaraet(*i'isti<':. lor an oflira n? , t'lif- 
tion of high-yieldnie, e.eiu^ty fu-.-, 
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FOLIAR SPRAY OF UREA FOR YIELD 
INCREASE IN RICE 

Ii]t’FiciKN('Y of applH‘d jiitrujg n for nee j.ro- 
duction wa.d .sne./u*sletl by l\Ia('u- hifna ' To nr 
iinprovi'd by adtupialt' auppiy at tlie neelnniodi' 
diiren'iiiiation alagt*. Tbi,-. j- aebievtal by an 
crease in the nunilnu' td’ : pikelels per paniet* 
and l(»ss ({(‘pd'adation of : pikelet;, A poMtivr 
correlation iudween leaf nilrtye.eii at thir : faitr 
and the ru'ain yield \va;; n.tind. Pann'b* pn- 
moiclia iniiiatioit .‘hage ha.', alstt bt'eii rt'etiiir” 
mcad(‘d l»y Hall and Kadey' to be a erdieal 
.stage lor part nitrogy'n fertili/.alioti. 

Field exiM'riinent.s were emiduettai at 
the Indian Agrieuttiind Heaeareh Inatitufe, 
New Dt'lhi, durin/*, llu* Kharii {.InlyAOetober/ 
season of the year.s ItHJH and Iddd on a ; .tndy 
clay loam soil. 'Plu* (reaUuent;. eompri.'.ed thriH* 
dwau'! varitdies and a tall uidint nee variety 
as the main-plot Ireatineuts and live levtds of 
nittogon and two method.*; of fertiln’er appli¬ 
cation as su,I.)-pl()t. trt'atnu*ntr.. Application of 
nitrogen was split up by Mutgdyinp. H(i', of p 
at IraiiLsplanting (bastii) and the iv.n at panielr 
initiation .'-liage i‘itluu’ throug.li soil aidhieatmn 
(top-dressing) or a.s foliar spray u( :v. urea 
sedution in ont‘ to four applications at weekly 
inlervails, dc'])ending upon tht* tr<‘atrnent. Kaeli 
time 10 kg N tier lieetare wa;; sprayetl u,* jn!'. a 
foot-pump sprayi'r adjusted to a tint* laeude. 
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Between nitrop.en levrl 
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StaU.stH';il annlyM.'; «»[ the data over 

two yearn in |.na*,*futtni in 'Tahlt* {. 

Tlieri* wan a My.nuieant int(n'artit»n hrtuci'U 
rales and inethud:: of nitrt»,i;an appUcatitni, Kur 
soil aiiplicnitinii, tin* Innla- t > add. m pyaieral, 
was ahainul af lad kr X ha ululc tlh* : anit- 
yield wan. aldainrti l>y ; only Idu kp. 

N/lia partly thnnp'.h noil and partly tlinniKh 
folia/4e. 

Both IH-H and IH-liBl! recortled the hipjant 
yield at Ihd kp, N/ha lov<d of whu'h Hii kp. W 
was a{)|>hod a:. l»a: al dr<'”n*np, and :!d kp N an 
foliar spray of 'P; tu'ra nointion at tlie p;mn’h* 
prirnoniia initiation .-tape; the sadd hemp 
GTdlf/ and Vdd’.f/ piin' ijertaie, renpeetuady, for 
the two variefun'. Tho eorrmpondnip yields at 
the same U‘Vt i. when* thr banal ami niaanui r.pld 
doses \v<-rt‘ appluai tluonph noil, were fkhd 4 
and (khd 4 per Inndare. renpieetively. 'Ida* no- 
creases in y,iehi dtte to f.tUar appheation vv«*re 
thun 4 'd <1 and iol! ja-r hertart*, renpeetively, 
over the nod appheation nndhod ami these dif¬ 
ference;, were nfatintieally Mpndii'aut. !• or 
Padma, tht* mereane in yield at Idd kp N/ha. 
due to foliar iiadlnHi of appheation. wan 
per lieidare more than tlie muI appheation 
methexi. 

Thi* data al.no revtsded that part foliar aji-jdi-- 
cation wa: elftn-fivo in mereanmp yndil only at 
the lower ruUnn of mtropen. At hipher rate.*;, 
the yi(dd dtie tti part fohar ajipheation wan 
cither at par or ihphtly less than tin* applica- 
tion of tin* hTtili/.er all thnmph soil. 

It is thus seen that hdiar nndhcHl of ndro- 
Jfen apfdieation at pannde prnnoialia iudiatitm 
s1ap(* of rit'e erop inereaned tin* produetivt* eflU 
ciency of thi* applitsi ft*rtili/.er Sindi a nudhinl 
of fertilization may reduce the high fertilizer 
requirement of tin* hipdmyieldinp dwarf indiva 
rice. This inetiicHi of appheation enuldes’ 


attamnnnf of the [iioMiiiuin yield potential of 
the vaiiolv at a e«.n;;Hk'ralil\ lower fertdi/er 
do «• and ran thus le.ad to a navinp of -HI 
to aoke of mtisie.en per Insd.ire. of that n-,- 
Uiai{‘d lor r.od applieation, 

InviMon oi ,\:;r>'ii,,niv. p |. ) 

lii.li.m Ai;ru- K, Ka.iat Di- 

New I )«<lhj - U.!, Ot'tdhiT ikk H)VU 

*■ ‘‘■‘.yy/';'“"‘‘f■ “ ‘'‘"'"'c nku,i:cu 

{rittli/in.iii ,,i rici' wjlli thr iiuiriili<.Ui(’if.t| ilrvc 
umiiii'iit (,l tlir A'ltf y., lUO-l, 67 02), 0. 

i, MAt-.u-iluriu, .S.. „/ lUfhrnit 

/<■-»/. IKKl. OjJor.l mil !•„ 

(-aicmu. Iimi, :!ni. ■' ' 


vSOME NEW KECOkDS OF KICK 
HOPPERS IN MAHAHASHTHA 

WIIII Ihr i(ili-o,lu<-ti,.n of |,i);h yirlilmj'. v;inr. 
fir:. ,,f rll I ! l V.'.l 1 < >11 |.rac- 

tii’f;, luulrlriu-. liavr :in:.rn wliich 

‘iriii;ti)il iillrnlitm and UiViv.liKHluni. I.i'al’ uiiil 
l-laiil hopiMT;, u htch were hllticrto ruitaulrri-il 
a-: a iii-.i iif miiiar iiuimilaia-r in Ihr Stair uf 
Mali. II . .-.lilt a. Ua\ 1 rnnv tirruiur mtiihi;. |(r::t;:, 
III atlililimi din-rl (ianiaj;.-. thry ma.v 

I'li-r a tlirrat a;, rarrin;. „t' virua ili.-.raM-;;. 

Kiiain- (liKia, Mirvrvrd Dir ilriltnl :ui,| iraiia- 
lilaiilril jniiiity airii;; uf i>in,ua ami Kolalia Dis- 
Inrt;, ,,f Dir Slatr ailii Iriiurlril rj^lil 
Ill’ rirr Iraf hiiiiiirra. Duriiii; Dir ci.iirar of (hr; 
illvr.MiKaDim, lirl.l ai; url) a;, liy.ht ini,, ;;ami.lm,.. 
wa- rail-lrd 1,111 .-.iiirr Dir yrar I'HiIi, ami ;:iK 
Ilrw lio|,|>ri.-; wn-r rrruniril fur t!a. Hr.st tinir 
111 Ihr Sliltr. 

A hrirf luvmmt „f d„. h,,,,,,..!-;: i,.; ftiruiMhcl 
m d'abh* I. 
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Scm$ce 


SI. No. 


Species 


Table I 

List oj rice hoppers in Maharashtra 
Family Period Intensity 


Host 


Tyiyr. of viruses 


(I) LEAF HOPPERS 

1 *Niphotetiix apicalis, Mots. 

2 *NepIiotettix impccticepSy Ish. 


Deltocephalidac Aug.- Sept. Severe 


do. 


do. do. 


3 Inazuma dorsalis^ Mots. 


do. August 


4 '^Typhlocvha maculifrons^ Mots. do. 

5 ^Kolia .. Tetiigellidae 

6 *Cuadulina hipnnctella^ Mots. .. Deltocephalidae do. 

7 *Balcluiha hrhe^ Kirk, 


Sporadic 

do. 


8 Cicadzilina inbila, Naude. 


do. do. 


Mild 


do. 

Less 

do. 

do. 


do. 


9 '^'Typ/ilocyba jaina, lAst, 

10 Thai a subrnfa, Mfelich. 

11 Scaphoidetis morostts, Melich. 
fll) Plant Hoppers^ 

12 Tettigonella spectra, List. 

13 Nilaparvata lumens, Stal. 

14 Sogotella ftircifera, Hor. 


do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

Delphacidae 

do. 

Aug.-Sept. 
Sept,-Oct. 

Mild 

Severe 

do. 

do. 

do. 


Note \— (i) Viruses mentioned are 

observed in drilled paddy areas. (iii) * 


not so far reported in the State. 
Reported by Khaire in 1965.^ 


Wlieat. ragi Kice dwarf 

and citrus 

do. Kiev yellow dwarf. 

'r u n g r o ;ttul 
yellow slant 
Orange le.if aiui 
lice dwarf 

Wheat 

do. 

do. 

Wheat and 
jo war 

Wheat and 
niaiztj 
do. 
do. 
do. 


(Irassy .slant 


(iij Species Nos. 4 to 1) wen’ 


Thanks are due to the Director of Common¬ 
wealth Institute of Entomology, London, for 
identifying the hoppers. 

Rice Research Station, V. M. Khaire. 

Mahatma Phul'e Krishi D. G. Bhapkar. 

Vidyapeeth, 

Karjat (Kolaba), October 23, 1970. 


1. Khaire, V, M., “Studies on jassid fauna of Central 
Maharashtra,” Tl^esls lubmitted to the University 
of Poona for partial fulfilment of M.Sc. (Agril.) 
Degree in Agricultural Entomology, 1965 (Unpub¬ 
lished). 


DIFFERENTIATION OF SACCHARUM 

OFFICUSTARUM TISSUES IN VITRO* 

The cultivation of monocot tissues has been 
rarely successful. However,. Carter et al, (1967) 
report the cultivation of Avena saliva tissues 
on a purely synthetic medium and Yatazawa 
et al. (1967) the induction of callus tissue from 
rice roots by the addition of yeast extract, 
2, 4-dichlorophenoxyacetic acid (2, 4-D). In an 
attempt to cultivate the tissues of Saccharum 
o-fftcinavam Linn., the observations on their 
differentiation are reported. 

Sugarcane was obtained from Bogadhi vil¬ 
lage near Manasa Gangothri campus. Univer¬ 
sity of Mysore, and stem segments of the 2iid 
and 3rd internodes from the apex were grown 
on modified White’s medium (Miller and Skoog, 


1953) supplemented with sucro.se and 1'." 
Difeo agar and adju.sled to pH 5-.^). Ir<ni 
was supplied in the fonn of ”.sodiuin~ferrii'- 
elihylene-diaminotetraacetate”. enu loip.; 

internodal cylinders slerilizi'd in chlorine wnt^r 
were cut into lour segment.^ and jdanted mi 
40 ml. of the basal medium in i)yrex ur 

test-tubes. For each treatment, five replications^ 
were used. The cultures wert' stored at 22" to 
24“ C. under diflused daylight conditions in Uu‘ 
laboratory. 

When the internodal segments, werv planfs-d 
on the basal medium supplemented with O-b to 
5mg./l. of kinetin and 0-1 to fa rng./h of 
naphthaleacctic acid (NAA) very little callux 
appeared on the segment in 20 days. The 
medium became dax'k po.ssibly due to the exu¬ 
dation of polyphenols. However, when tlu* 
segments! were placed on a medium with 2, 4- 
D (0-1, 1, 5mg./L) and kinetin (O-f) and 
5 mg./l.) the callus was seen on the ideveiith 
day and after four weeks tht‘ callus on tin* 
stem segments produced green luxlular struc¬ 
tures'. When the segments wcm'c transfcrnyl to 
a fresh medium (0-1 mg./l. 2,4-1) and O'S mg./l. 
kinetin) buds difrerentiated from ibv nodules 
after two weeks (Figs. 1 and 2). When tiiest* 
buds were planted in the soil they dcvidopeii 
into healthy sugarcane plants. Their growth 
and development were kept track up to a height 
of 8/ to 12". 















92 


Utters to the Editor 

Table I 

List oj rice hoppers in Maharashtra 


SI. No. 


Species 


Family 


Period Intensity Host 


Current 

Science 


Type of viruses 


1 


(I) LEAF HOPPERS 

Nephotetiix apicalis^ Mots. 


2 Nephotettix impicHc£ps^ Ish. 


3 Inaziima dorsalis^ Mots. - 

4 '^Typklocyba macitlifrons^ Mots. 

5 ^Kolia mimica^ List. 

6 *Cicadultna bipnnciella^ Mots. 

7 '^BalchUha hebe^ Kirk, 

8 Cicadiilina mbila^ Naude. 

9 * Typhlocyba iaina y 

10 Thaia subrufay Melich. 

11 Scaphoidetts morosuSy Melich. 
(II) PLANT HOPPERS^ 

12 Tettigonella spectra ^ Dist. 

13 Nilaparvata Itt^enSy Stal. 

14 Sogotella furciferOy Hor. 


do. 


do. 

do. 

Tettigellidae 

Deltocephalidae 

do. 

do. 

do. 

do. 

do. 

Delphacidae 

do. 

do. 


Aug.” Sept. 

Severe 

Wheat, ragi 

Rice dwarf 

do. 

do, 

and citrus 
do. 

Rice yellow dwarf, 
T u n g r o and 




yellow stunt 

August 

Mild 


Orange leaf and 
rice dwarf 

Sporadic 

do. 

Wheat 


do. 

Less 

do. 


do. 

do. 

do. 


do. 

do. 

Wheat and 




jowar 


do. 

do. 

Wheat and 




maize 


do. 

do. 

do. 


do. 

do. 

do. 


do. 

do. 

do. 


Aug.-Sept. 

Mild 


Grassy stunt 

Sept.-Oct. 

Severe 

.. 

do. 

do. 

.. 



Note-. — (i) Vituses mentioned are not so far reported in the State, 

observed in drilled paddy areas. (ui) * Reported by Khaire m 1965.^ 

Thanks are due to the Director of Coininon- 
wealth Institute of Entomology, London, for 
identifying the ^hoppers. 

Rice Research Station, V. M. Khaire. 

Mahatma Phul'e Krishi D. G. Bhapkar. 

Vidyapeeth, 

Karjat (Kolaba), October 23, 1970. 


(ii) Species Nos. 4 to 0 were 


Degree in Agricultural Entomology, 1965 (Unpub* 
Ushed). 


1953) supplemented with 2% sucrose and 1% 
Difco agar and adjusted to pH 5-5. Iron 
was supplied in the form of “sodium-ferric-' 
ethylene-diaminotetraacetate”. One cm. long: 
internodal cylinders sterilized in chlorine water 
were cut into four segments and planted oix 
40 ml. of the basal medium in pyrex flasks or 
test-tubes. For each treatment, five replications 
were used. The cultures were stored at 22'' to* 
24-C. under diffused daylight conditions in the 
of Poona for partial fuj&lment of M.Sc. (Agiil.) laboratory. 

When the internodal segments/ were planted 
on the basal medium supplemented with 0*5 to 
5 mg./l. of kinetin and 0*1 to 5 mg./l. of 
naphthaleaeetic acid (NAA) very little callus 
appeared on the segment in 20 days. Tlie 
medium became dark possibly due to the exu¬ 
dation of polyphenols. However, when tlic^ 
segments were placed on a medium with 2, 4- 
D (0-1, 1, 5 mg./l.) and kinetin (0*5 and 
5 mg./l.) the callus was seen on the eleventli 
day and after four weeks the callus on the 
stem segments produced green nodular struc¬ 
tures'. When the segments were transferred to 
a fresh medium (0*1 mg./l. 2, 4-D and 0*5 mg./l. 
kinetin) buds differentiated from the nodules: 
after two weeks (Figs. 1 and 2). When these 
buds were planted in the soil they developed 
into healthy sugarcane plants. Their growth 
and development were kept track up to a height 
of 8" to 12". 


DIFFERENTIATION OF SACCHARUM 

OFFICIlirARUM TISSUES IN VITRO* 

The cultivation of monocot tissues has been 
rarely successful. However, Carter et al, (1967) 
report the cultivation of Avena sativa tissues 
on a purely synthetic medium and Yatazawa 
et al. (1967) the induction of callus tissue from 
rice roots by the addition of yeast extract, 
2, 4-dichlorophenoxyacetic acid (2, 4-D). In an 
attempt to cultivate the tissues of Saccharum 
officinarum Linn., the observations on their 
differentiation are reported. 

Sugarcane was obtained from Bogadhi vil¬ 
lage near Manasa Gangothri campus. Univer¬ 
sity of Mysore, and stem segments of the 2nd 
and 3rd internodes from the apex were grown 
on modified White s medium (Miller and Skoog, 
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Incorporation of 10% coconut milk into the 
medium with 2, 4--p (.0 • 1 mg./l.) and kinetin, 
( 0 - 5 mg./l.) elicited more callus^ on the stem 



• Figs. 1-2. Fig. l. Stem segments of Sacclmriim ofjici- 
narum 60 clays after planting on modified White’s me¬ 
dium supplemented with 2, ,4-D (0*1 mg./h) and Kinetin 
(0*5 mg./].). Note the bud foimaiion in the 2nd tube. 
Fig. 2. Nodular structures on the stem segments develop¬ 
ing into green shoots on medium supplemented with 2, 
4-D (0*1 mg./l.) and Kinetin (0*5 mg./l.) (right two 
tubes), the left two tubes contain 5 : 5 and 0-1 : 0*5 mg./I. 
of 2, 4~D and Kinetin respectively. 

segments, and of 40% produced roots. Addition 
of yeast extract (5, 25, 50 mg./l.) did not im¬ 
prove the growth of the callus. However, it 
produced roots on the callus at 50 mg./l. Casein, 
hydrolysate was not superior to yeast extract 
in growth promotion. 

Univ. of Agri. Sciences, R. Narayana, 

Hebbal Campus, 

Bangalore-24 ; and 

Government College, H. Srinivasan. 

Mercara. 


* This work was carried out at the Post-Graduate 
Department of Botany, Manasa Gangothri, University 
of Mysore, Mysore. 

1. Carter. 0., Yamada, Y. and Takahashi, E., Nature, 

1967, 214, 1029. 

2. Miller, C. O. and Skoog, F., Amer. J, Bot,, 1963, 

40, 768. 

3. Yatazawa, M., Furahashi, K. and Shimzu, M., 

Cell Physiol,, 1967, 8, 363. 


MORPHACTIN AND CYTOKININS 
INTERACTION IN SEEDLING GROWTH 
OF RUELLIA TUBEROSA LINN. 

Morphactins (derivatives of fluorene- 9 -car¬ 
boxylic acid) in some form are probably im¬ 
plicated in all phases of plant growth. These 
compounds have a broad range of effect on 
physiological and morphological behaviour of 
plants.'^ Promotion of. seed germination and, 
ji\eedling growth by cytokinins in several varie¬ 
ties of lettuce has definitely been established.-’^' 
It has been reported that 6 -benzylaminopurine, 
SD 8339, kinetin and 6 -( 7 , 7 -dimethylallyl- 
amino) purine induces flowering to varying 
degrees in Levina paucicostata.'^ An apparent 
antagonism between morphactin and kinetin 
during the lettuce seed germination haS also 
been observed.* Because of the growth inhi¬ 
biting action of morphactins and their reversal 
by cytokinins in, seedling growth, the present 
study was undertaken to s^tudy the antagonism 
in the process of seedling growth in quick 
germinating seeds of R, tuberosaS* 

The seeds of R. tnberosa were germinated 
(34° zt 2° C. and 1,000 lux light intensity) in 
12 cm. petri-disihes containing a single layer 
of Whatman NO'. 1 .filter-paper moistened with 
10 ml. of distilled water (control) or an equal 
amount of test solutions^ or their mixtures. The 
cytokinins used for these experiments were 6 - 
furfurylaminopurine or kinetin ; 6 ~benzylamino- 
9'-(tetrahyidropyran-2-yl)-9 H purine or SD 
8339, and 6 -( 7 , 7 -dimethylallylamino) purine or 
2 ip. All the measurements were done in 10 days 
after setting the experiments. The mean ave¬ 
rage lengths (in mm.) of radicle and hypo- 
cotyl have been statistically interpreted in 
Table I. 

The effects of various concentraiionsi of dif¬ 
ferent cytokinins on seedling growth of K. tube¬ 
rose clearly indicaitc an extreme slensitivity and 
even as low a concentration as 10 “- ppm show¬ 
ed a marked acceleration, of growth at the end 
of the tenth day (kinetin, 37-5% and 36*9% ; 

2 ip, 46*9% and 52*3% and, SD 8339, 35-0% 
and 36*9% promotion in radicle and hypocotyl 
respectively). If the concentration was raised 
to 10 “i ppm a marked inhibition of radicle and 
lesser of hypocotyl was observed. 

When compared with 2 ip, th.e SD 8339 and 
kinetin indicated a similar growth in 10 "^ ppm. 
The 2 ip promoted seedling growth at a faster' 
rate in lO"^ ppm concentrations than did kine-, 
tin or SD 8339. 

Results relating to interaction of morphactin 

cytokinins on seedling growth o| 
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Table I 

The effect of morphactin and cytokinins alone and in combination on the seedling growth of 
R. tuberosa. All measurements are m mm. 


Percentage promotion ( + ) or 


Chemicals 

Cone, in ppm 

Radicle 

Hypocotyl 

innibition ( — ) 

Radicle llypocctyl 

Control 


32-0±9-7 

l3-0±2-2 



Kinetin 

!! 10 “^* 

34-0±3*9 

17-0±4*2 

-{- 6-2 

4-3 >-7 


10-2 

44*8±.'1‘8 

17-8±2-l 

-f-:-7-5 


2 ip 

10-1 

34*4±2-2 

19-4±2-3 

4 - 7-6 

-{-49-2 


10-2 

47*0±6*8 

19 8±2‘7 

4-4 :-9 

■f ; i 2-3 

SD 8339 

10 -^ 

33-8±3*6 

16*4±2*0 

-f 5-6 

+ 2... 1 


10-2 

43*2±3*5 

17-S±2-l 

4-36‘0 

H- .S(r 9 

Morphactin 

.. 5 

11 *0±2*8 

10‘b±3.8 

-65-1 

- I8‘4 

Moiphactind-Kinetin 

5 + 10“^ 

ll*8±i*7 

]9*5:tL0 

-CtM 

•1” 6(1-0 


5-M0-2 

n*2±l*5 

17*U±2-3 

-4u-2 

-f 3(1-7 

Morphactin+2 ip 

5+iO-i 

I6*2±4*4 

J9-Sd2-6 

-41 -3 

-{-52-3 

11 

6 *f 10“2 

18*7±l*6 

18-3±L9 

-41*6 

+ - i 0-7 

Morphactin + SD 8339 

5 + i0"i 

1.3*0±3-1 

18-4±3-4 

-69-3 

-f 41-5 

11 

5+10"2 

18‘2±l*5 

19‘6±2*7 

-40*2 

+ .52-3 


R, tuberosa were extremely interesting. It is 
clear from Table I that whereas morphactin con- 
siderabh" inhibited the seedling growth, the 
cytokinins acted as strong antagonists. A com¬ 
parison cf these results indicated that 2 ip is 
far superior- to SD 8339 and kinetin in revers¬ 
ing the morphactin induced inhibition of seed¬ 
ling growth. 

The authors, thank E. Merck, Darmstadt, for 
the generous gift of morphactin (IT 3456), 
Professor N. 3". Leonard, U.S.A., for 2 ip, Pro¬ 
fessor K. Yokoyama, U.S.A., for kinetin, and 
Dr R. W. A. Leach, U.K., for SD 8339. 
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REVIEWS AND NOTICES OF BOOKS 


Global Geophysics, By R. H. Tucker, A. H. 
Cook, H. M. Iyer and F. D. Stacey. (The 
English Universities Press Ltd., St. Paul’s 
House, Warwick Lane, London, E.C. 4), 1970. 
Pp. 199. Price £ 2 25 d. 

World ebsenmtions obtained during the 
International Geophysical Year, and recent 
techniques of using artificial satellites for col¬ 
lecting geophysical data have given an impe¬ 
tus to the study of geophysics in schools and 
colleges and there is a need fur an introduc¬ 
tory book with a fresh outlook which will 
provide a broad understanding of the subject, 
without too much of mathematics. The book 
under review which considers the solid earth 
as a whole, just meets this need. 


The four authors have each contriluitod a 
section dealing with that aspect of geophysics 
in which he is an active worker. Thus, 
Mr. Tucker gives an introductory background 
of the Earth as a solar planet and discusses iLs 
spin and orbital motions. Professor Cook chas 
written the section on geodesy and cons 
the earth’s; shape and gravitational field. 
Dr. Iyer deals with seismology and surveys the 
crustal elastic waves ranging from micro- 
seisms’, through nuclear seismology, to devas¬ 
tating earthquakes. Finally, Dr. vStacoy writes 
on geomagnetism and deals with palaeomag- 
netism, magnetosphere, and radiation belts. 

A. s; G. 
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The Role of Nitrogen in Grassland Product!'* 
vity. By D. C. Whitehead. (Commonwealth 
Agricultural Bureaux, Farnham House, Farn- 
ham Royal, Slough, SL 2, 3 BN, England), 
1970. Pp. viii-I- 202. Price £2-25; $5.90. 
This publication is Bulletin 48 of the Com- 
ifionwealth Bureau of Pastures and Field Crops 
and it gives a review of the results of investi¬ 
gations on the subject carried out in temperate 
regions. 

The key role that nitrogen plays in the agri¬ 
cultural production from grassland is well 
recognized and it has been the subject of much 
research all over the world. Grassland pro¬ 
ductivity increases with the supply of fertilizer 
N, but the magnitude of the increase depends 
on a number of factors, some susceptible to 
management control and others not. Studies of 
the nitrogen relations' of grassland have occu¬ 
pied an important place in the research pro¬ 
gramme of the Grassland Research Institute, 
Hurley, and a considerable amount of data has 
been built up over the past 15 years. The 
author, Dr. Whitehead of this Institute, gives 
an up-to-date review of the information avail¬ 
able on the subject (confined to temperate 
regions) which will be useful not only to re¬ 
search workers but also to those giving advice 
on practical aspects of grassland management. 

The subject-matter is covered in three main 
sections of the book. Part I deals with nitrogen 
transformations in grassland ecosystems ; 
Part II with the yield response of grass swards 
to the application of fertilizer N as influenced 
by environmental and management factors, and 
Part III discusses the effect of fertilizer N on 
the composition and quality of herbage. The 
bibliography contains 516 references to litera¬ 
ture on the subject, A. G. 


Productivity of Terrestrial Animals—Princi¬ 
ples and Methods. By K Pctruscwicz and 
A. Macfadyen. (Blackwell Scientific Publica¬ 
tions, 5, Alfred Street, Oxford, OX 1, 4 HB, 
England), 1970. Pp. xii-h 190. Price 50 sh. 

, Under the aegis of the International Biologi¬ 
cal Programme (IBP), a working meeting on 
Principles and Methods of Secondary Produc¬ 
tivity of Terrestrial Ecosystems was held at 
Jablonna from 30th August to 6th September 
1966, at the invitation of the Polish Academy 
of Sciences. It was attended by 66 members 
from 14 countries and 54 papers were read. 

A purpose of the technical meetings of the 
IBP has been to advise on methods of research, 


the aim being not so much of standardization 
but to give workers in different parts of the 
world a means whereby their results will be 
comparable with results by other workers in 
other areas. Accordingly, after the Jablonna 
meeting, the authors were invited to collabo¬ 
rate in producing a handbook on the subject 
to aid researchers. 

The outcome of this effort is the present 
publication which forms the IBP Handbook 
Nc 13. Needless to say that this manual will 
be v/elcomcd by practising ecologists who arc 
engaged in implementing the objectives of the 
IBP in this particular field of the secondary 
productivity of terrestrial ecosystems. 

A. S. G. 


Annual Review of Astronomy and Astrophy¬ 
sics (Vol. 8). Editor: Leo Goldberg. (Annual 
Reviews, Inc., 4139, E] Camino Way, Palo 
Alto, California, U.S.A.), 1970. Pp. ix+ 

49.5. Price : U.S.A. : $ 10.00 ; Foreign : 

$ 10.50. 

The current volume of this well-known. 
Annual Reuiew of Astronomy and Astrophysics 
contains 14 topics of which nearly half the num * 
ber rei^resent new fields that have developed 
within the past 5 to 10 years and reviewed 
in this series for the first time. Thus, Prof. A. 
Hewish’s article on Pulsars gives the results 
so far obtained on these galactic radiopulsat- 
ing objects first discovered by himself and co¬ 
workers only three years ago in 1967. A closely 
related field concerns Neutron Stars and the 
article by A. G. W. Cameron reviews new in- 
formaticn on the subject since 1966. In the 
chapter on Astronomical Fourier Spectroscopy, 
Pierre Connes discusses the application to 
astronomical problems of a technique develop¬ 
ed first for laboratory use. 

The article on “Radiofrequency Recombina¬ 
tion Lines”, by A. K. Dupree and Leo^ Goldberg 
deals with spectral lines in the radiofrcquency 
domain emitted a,s a result of transitions bet¬ 
ween atomic levels with high principal quan¬ 
tum numbers. “Optical Observations of Extra- 
solar X-ray Sources”, by W. A. Hiltiier and 
D. E. Mcok reviews those sources in X-ray 
astronomy for which there arc well-established 
optical counterparts, for example, Sco X-1 and 
Cyg X-2. 

The question of rotation in the deep solar 
interior i.s a controversial subject of consider¬ 
able importance to relativity theory as well 
as to solar physics, R. H, Dicke in the article 
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on “Internal Rotation of the Sun” discusses 
the present state of knowledge on the subject. 

M. S. VasTdya reviews recent studies on the 
“Atmospheres of Very Late-Type Stars”, espe¬ 
cially those of the M, S and C, spectral types ; 
while I. J Danziger surveys in the chapter, 
'‘The Cosmic Abundance of Helium'’, the ob¬ 
servational and theoretical results that may 
help to elucidate this as yet unsuccessful 
problem. 

The other articles in the volume are: “The 
Origin of Solar Magnetic Fields”, by E. N. Par¬ 
ker ,* “The Theory of SteUar Winds and 
Related Flows”, by T. E. Holzer and W. I. 
Aj^:ford; Info^rmation-Processing Systems in 
Radio Astronomy and Astronomy”, by B. G. 
Clark; “Excitation and Ionization by Electron 
Impact”, by Oleg Bely and Henri Van Rege- 
morter. 

In the last and perhaps the longest article 
in this volume, Prof. G. R. Burbidge reviews 
the observational evidence concerning “The 
Nuclei of Galaxies”. He also discusses in detail 
the possible origin and evolution of galactic 
nuclei and the ways in which their activity 
bears on general galactic evolution and on cos¬ 
mological problems. 

• Lastly, a special mention is to be rnade of 
the article on “Auroral Physics”, by Sir Sydney 
Chapman, the outstanding geophysicist of the 
century, whose death took place in June last 
year. Perhaps this is one of Professor Chap¬ 
man’s last published articles. Auroral physics 
has been one of the pet subjects of Profes¬ 
sor Chapman and in this short but authoritative 
review article he traces the history of auroral 
observations, the auroral spectrum, the auroral 
morphology and the auroral particles. 

A. S. G. 

ERRATA 

Cnrr, ScL. Vol, 40, No. 3, Feb. 5 , 1971 • 

P. 60, Note on “Neutron Diffraction Study of 
Triglycine Sulfate”, II col., para (i) last sen¬ 
tence should read: .So the two glycine 

10 ns are monoprotonated and the third is a 
.. et al. 

P. 66 , Note on “A New Laboratory Technique 
for Preservation of Plant Specimens”: Read 
Styrofoam for Polystyrene in lines 1 and 3 
of para 2 , and in line 3 of para 3 . 


Books Received ’’ 

Mathematics—A Modern Introduction, By 

M. L. Keedy and M. L. Bittinger. (Addisdn- 
Wesley Pub. Co., Inc., West End House,’ 11, 
Hills Place, London W. 1 , England), 1970. 
Pp. 462. Price 85 sh. 

Progress in Analytical Chemistry (Vol. 3) r 
X~Ray and Electron Probe Alalysis in BiO'^ 
medical Research. Edited by K. M. Earla 
and A, J. Tousimis. (Plenum Publishing 
Corporation, 114, Fifth Avenue, New York, 

N. Y. 10011, U.SA.), 1970. Pp. ix + 105. Price 
$12.50. 

An Introduction to Metabolic Pathways. By S. 
Dagley and D. E. Nicholson. (Blackwell 
Scientific Publications, 5, Alfred Street^ 
Oxford OXI-4, 4 HB, England), 1970. Pp. xi 
343. Price 75 sh. 

Industrial Chemistry (Part II )—Inorganic and 
Organic. By R. K. Das. (Asia Publishing 
House, Calicut Street, Ballard Estate, Bom-. 
bay- 1 ), 1969. Pp. xiii 4 - 403. Price Rs. 18. ‘ 

Introduction to Differential Geometry^ . Hy 
• Abraham Goetz. (Addison-Wesley Pub., Co.,. 
West End House, 11 , Hills Place, London. 

« W, 1 , England), 1970. Pp. x + 350. Price' 
112 sh. 

Algebra, and Its Applications —A Problem--^ 
Solving Approach. By C. W. Sloyer. (Addi-» 
son-Wesley Pub. Co., Inc., West End House, 
11, Hills Place, London W. 1, England); 
1970. Pp. 189. Price 70 sh. 

Particles Sources and Fields. By J. Schwinger: 
(Addison-Wesley Pub. Co., Inc., West End.' 
House, 11, Hills Place, London W. 1 , Eng¬ 
land), 1970. Pp. ix H- 425. Price 140 sh. 

The NMR of Polymers, By I. Ya. Slonim and- 
A, N. Lyubimov. (Plenum. Publishing Cor¬ 
poration, 227, West 17th Street, New York; 
N.Y. 10011), 1970. Pp. X- 1 - 365. Price $19.50. 
The Megatectonics of Continents and Oceans. 
Edited by Helgi Johnson and Bennett L: 
Smith. (Rutgers University Press, 30, College 
Avenue, New Brunswick, N.J. 08903), 1970. 
Pp. xiiH- 282. Price $12.50. 

Molecules and Life—An Introduction to Mole¬ 
cular Biology, By M. V. VoRkenshtein. Trans¬ 
lated from Russian by S. N. Timasheff. (Ple¬ 
num Publishing Corporation, 114, Fifth Ave-^‘ 
nue, New York, N.Y. 10011), 1970. Pp. xiii-p 
513. Price $ 15.00. 
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CITRIC ACID METABOLISM IN THE FRUIT TISSUES OF CITRUS ACIDA* 

C. V. RAMAKRISHNAN 

Department, of Bioche7nistry, Baroda University, Baroda 


^iTRUS fruits are grown in tropical and sub¬ 
tropical regions throughout the world and 
rank probably third among the sub-tropical 
fruits of the world. 

The origin of citric acid and other consti¬ 
tuents present in the fruits has been a subject 
of great interest. The main question is whether 
they are formed in the fruit tissue itself or 
whether they are formed in the leaf and trans¬ 
ferred to the fruit. In the former case, the 
questjon also arises regarding the mechanisms 
involved in their formation and accumulation 
in fruit tissue. The latter belief is referred to 
as the translocation hypothesis. 

The translocation hypothesis received the 
support of Nitsch’ according to whom the 
acids are translocated from the leaves to the 
fruits which merely act as storage organs. Ear¬ 
lier Gatet- amd Ballard, Magness and Hawkins‘S 
found that the acidity in grapes and apples 
was higher at the centre than at the periphery 
of the fruit and that a reduction in leaf area 
decreased the acid content of the fruit. But 
the results must be considered equivocal as 
obviously such reduction would alfect the sup¬ 
ply of carbohydrate necessary for cellular syn¬ 
thesis and would affect organic acid content 
whether it is formed locally from carbohydrate 
or supplied by the leaves. Similarly, regional 
differences in the concentration of enzymes 
could well account for the greater conc.?r.tra- 
lion of organic acid at the centre. 

The alternate hypothesis that the presence 
of organic acids in fruits is due to conversion 
of carbohydrate into organic acids in the fruit 
vesicles and not due to translocation seems 
more plausible in the light of recent studies. 

As early as 1933, Ricevuto-^ suggested the 
formation in lemons of citric acid from reduc¬ 
ing sugar and pentosans by enzymic action. In 
their studies on Valencia oranges, Sinclair and 
Kny'‘ found the distribution of citric, malic and 
oxalic acids in leaves, juice and peel to vary 
considerably. The highest concentration of 
total, malic and oxalic acids was found in 
leaves, whereas the juice contained the highest 
concentration of citric acid, and the peel the 


* Studies reported in this review are partly supported 
by Am Pb 480 grant FG'-In-258. 


lowest concentration of citric acid as well as 
total acids. These findings led them to suggest 
that the organic acids are synthesized in the 
vesicles from carbohydrates. 

This hypothesis received substantial support 
from the ingenious studies carried out by Erick- 
son<* who grafted a sweet lemon on a sour lemon 
plant and a sour lemon on a sweet lemon plant. 
Analyses of the fruits showed that the acidity 
of sweet lemons remained low (0-44%) and 
that of sour lemons remained high (5*2%) 
irrespective of the leaves by which they wer^ 
nourished. The sweet lemon also had a muen 
higher reducing sugar concentration (5-17%) 
than the sour lemon (1*45%). These findings 
certainty did not support the translocation 
hypothesis and point to local synthesis. This 
suggestion has been amply supported by enzyme 
studies which show that the fruit tissue pos¬ 
sesses the enzyme machinery necessary for the 
synthesis of citric acid in the case of lemon" 
and garcinia.'*^ 

Nada‘> who analysed fruits of Vitis vmifera 
at different stages of development for sucrose 
and total acid observed an increase in acidity 
and a decrease in sucrose and polysaccharides 
during the initial stages of growth and the 
reverse phenomenon during the later stages. A 
similar observation was made by Deshpande 
and Ramakrishnan^ in fruits of garcinia (Xan- 
thochymus gnttiferae). Studies carried out by 
Ramakrishnan and Varma”^ showed an associa¬ 
tion between increase in citric acid content and 
decrease in carbohydrate during the develop¬ 
ment of the lemon fruit (Citrus- acida). These 
authors also found that the sugar and protein 
contents and total acidity of young and old 
leaves and of stems bearing young fruits and 
mature fruits do not differ when considered in 
terms of percentage dry weight. On the other 
hand, substantial differences are found between 
young and mature fruits in the case of which 
the sugar and protein contents decrease with 
growth whereas the acidity increases. Simi¬ 
larly, the pattern of organic acids is the same 
in young and old leaves and stems bearing 
young and mature fruits. Citric, malic, succi¬ 
nic, fumaric and oxalic acids are present in 
both categories of leaves and stems. But in 
the case of fruits the pattern of organic acids 
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v£.ries with development. Young fruits are 
found to contain only malic, fumaric and oxa¬ 
lic acids. mien the fruits attain a size of 
1-5 cm diameter citric acid begins to accumu¬ 
late, fumaric acid disappears, and oxalic acid 
is still present in small amounts. As they reach 
maturity, citric acid is the major constituent, 
malic acid being present in small amounts. 

Reports on the feasibiUty of cultivating the 
lemon fimit in vitro in a nutrient medium 
containing mineral salts and sucrose-^^'^* and 
Ike demonstration of starch synthesis in vitro- 
in lemon fruit^" indicate the independence of 
fruit tissues as a metabolic entity capable of 
svuthesizing its own cellular constituents. 

' It is found that both the lemon and the 
garcima fruit contain the enzymes necessary for 
the formation of citric acid from glucose'-^-' 
and that the mature fruit is characterised by 
a high activity of citrate synthase and the dis¬ 
appearance of aconitase.*'^ 

The evidence cited above seems to have been 
ignored by Lioret and Moyse-** who favour the 
hypothesis of translocation. They report the 
absence of citrate synthase in fruits accumu¬ 
lating citric acid. This is surprising since the 
enzyme has been found in lemon' and garcinia,''' 
It is possible that the enzyme preparation in 
their experiments was inactivated due to a sud¬ 
den release of excess acid during the prepara¬ 
tion of the homogenate. 

Recent studies suggest that even the carbo¬ 
hydrate necessary for organic acid synthesis 
may be derived from the outer skin of the fruit 
which is shown to have photosynthetic capa¬ 
city. Bean and Todd^- while studying the 
uptake by young oranges wdth and with¬ 
out exposure to light found that the sugars are 
highly labelled in the photosynthesizing fiavedo. 
Sucrose is found to be labelled to an appreci¬ 
able extent in the albedo of the intact fruit 
exposed to sunlight but only to a limited ex¬ 
tent if the same is isolated and exposed to light. 
This suggested that the major activity in the 
albedo of the intact photosynthesizing fruit is 
due to translocation from the fiavedo. A very 
slight amount of activity is found in illumi¬ 
nated, isolated vesicles. However, they accu¬ 
mulate a large amount of citric acid during 
light deprivation although the peel has a low 
concentration of the same. 

A number of factors indicate that products 
such as citric acid formed during light depri¬ 
vation must be formed within each tissue rather 
than by extensive translocation from one tis¬ 
sue to another. In the intact fruit photosyn¬ 


thesis results in an increase in the incorpora¬ 
tion of labelled and a redistribuliori in. 

fiavedo but has no effect on the vesicles. The 
changes in the albedo, however, appear to be 
restricted to carbohydrate components. 

Recent studies carried out in this laboratory 
on carbohydrate metabolism in different areas 
of the citrus fruit show that the green skin is 
an active site for the photosynthesis ot carbo¬ 
hydrate whereas the vesicle is the main site 
of citric acid formation followmci by tlie septa. 
The white skin seems to be rather a relatively 
inert site of carbohydrate metabolism and its 
major function could be translocation of glu¬ 
cose from the green skin to the interior of the 
fruit. The juice seems to represent merely the 
spill-over products from the tissues. The vesi¬ 
cles and green skin are also found to be very 
active sites for the conversion of glucose te 
ascorbic acid.-- 

These studies show that even different parts 
of the fruit are independent to a consideral^Ie 
extent. 

The above studies show that carbohydrates 
are utilized for the formation of citric acid in 
the fruit tissues due to the operation of gly¬ 
colytic pathway and the tricarboxylic acid cycle 
and citric acid accumulates in the mature fruit 
due to absence of aconitase. It is found that 
while the young fruit tissue in which no citric 
acid accumulates is able to effect the oxida¬ 
tion of all the intermediates of the tricarboxylic 
acid cycle the mature fruit tissue in which citric 
acid accumulates is able to oxidise all other 
TCA cycle intermediates except citric acid, 
This raises the question regarding the mode ot 
respiration of the mature fruit tissue. 

The accumulation of citric acid due to ab¬ 
sence of aconitase raises the question regard¬ 
ing the operation of respiratory mechainisms in 
the mature fruit. The breakdown of protein 
and the utilization of amino-acids for respira¬ 
tion suggests itself as a possibility on the basis 
of studies carried out during starvation,-*' 
senescence-’^ and water stress.-' 

Several techniques have been used for in¬ 
ducing starvation in plants by restricting or 
preventing photosynthesis. These include light 
deprivation, water deprivation and CO^ depri¬ 
vation. 

Studies have been made of the effects of 
light deprivation on nitrogen metabolism in 
etiolated seedlings.2'"'27 Barley seeds were 
allowed to germinate in the dark and deter¬ 
minations made on different days of the res¬ 
piratory rate and the contents of carbohydrate 
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and nitrogen both in the endosperm and em¬ 
bryo. During the first six days of germination 
the reserves of the embryo, namely, sucrose, 
raffinose and small amount of fat were rapidly 
broken down. The respiratory quotient during 
this time was maintained at a value close toi 
unity indicating that carbohydrates furnished 
most of the respiratory substrate. Thereafter 
the stores were found to be exhausted and the 
respiratory quotient began to fall to a value of 
about 0*8 suggesting that non-carbohydrate 
sources, presumably proteins, were used for 
respiration. Similarly, tobacco leaves detached 
from the plant and immersed for 72 hours in 
water showed an initial depletion of starch. 
Subsequently, a breakdown of protein was evi¬ 
dent. After 70 hours hexose and sucrose along 
with free amino-acids especially glutamic acid 
and aspartic acid were used for respiration.-^ 

Studies carried out by Thompson et on 
the effect of water stress in turnip leaves show¬ 
ed that protein content decreases at a rapid rate 
in the wilted leaves and this is associated with 
a rise in ammonia suggesting that deamination 
of amino-acids provides oxidisable substrates 
for respiration. 

In the case of fruits such as apples and bana¬ 
nas, ripening is accompanied by a sharp rise 
in respiration and this rise is associated with 
a net initial protein synthesis followed by a 
steady fall in protein content and an increase 
in amino nitrogen and asparagine.-'^ These 
studies suggest that protein is utilized for res¬ 
piration during ripening. Studies were there¬ 
fore carried out in this laboratory to find out 
whether a similar phenomenon occurs in the 
mature fruit tissues of Citrus acida. Resjpira- 
tory situdies carried out on tissue slices of 
young and old fruits showed that the R.Q. was 
unity in the former case whereas it was 0-8 
in the latter case suggesting that non-carbo¬ 
hydrate sources, presumably proteins, are used 
for respiration in the latter case (Sakariah and 
Ramakrishnan, unpublished data). In other 
studies a decrease in protein nitrogen associat¬ 
ed with increases in amino and amide nitrogen 
as well as glutamic acid and asparagine was 
found in the mature fruit.‘^^> In studies on res¬ 
piration using different amino-acids as sub¬ 
strates glutamic acid was found to be used for' 
respiration by the mature fruit tissue but not 
by the young tissue. While the addition of glu¬ 
tamate had no effect on oxygen uptake in the 
young fruits it increased the same by 50% in 
the mature fruit. Addition of .glutamic acid 
resulted in the increased formation of ammo¬ 


nia but this was prevented by the simultaneous 
addition of aspartic acid which resulted in an 
increase in aisparagine.^<^ The specific activities 
of enzymes concerned with glutamate utiliza¬ 
tion were high in the mature fruit.^^^ The results 
of these studies, suggest that the mode of res¬ 
piration in the mature fruit is by the conver¬ 
sion of glutamate to 2-oxoglutarate which gets 
further oxidised by the Krebs cycle. The ammo¬ 
nia formed appears to be removed and detoxi¬ 
fied by the formation of asparagine. 

In conclusion, studies carried over the last 
several years in this laboratory and elsewhere 
suggest that the citrus fruit tissue is metabolic 
entity in its own right capable of synthesizing 
many of its, major constituents. The fruits of 
Citrus acida possess the metabolic machinery 
for photosynthesis as well as the operation of 
the glycolytic and TCA cycles. A block in the 
operation of the TCA cycle in the mature fruit 
at citrate level would account for the accumu¬ 
lation of citrate in the mature fruit. A failure in 
respiration as a result of this block is apparently 
prevented by the utilization for respiration of 
glutamate derived from the breakdown of pro¬ 
teins. The accumulation of ammonia during 
the deamination of glutamate appears to be 
prevented by its incorporation into aspartate 
to form asparagine. The different parts of the 
fruit tissue seem to have quite distinct meta¬ 
bolic characteristics and differ with regard . to 
their photosynlhetic capacity and organic acid 
metabolism. 
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A NEW CLASS OF ELECTROMAGNETIC FIELDS 


R. M. MISRA AND DEO BHUSHAN PAKDEY 
Department of Physics, Unwersity of Gorakhpur, Gorakhpur, India 


R ecently, several authors’^'^ iiave derived 
trieorerr.s which may be used to generate 
electromagnetic solutions of the field equa¬ 
tions from given vacuum solutions. These 
results are generalisations of an earlier work 
Lv Weyl' who investigated axially symmetric 
gravitational fields. Such electromagnetic fields 
are. therefore, known as Weyl class of electro¬ 
magnetic fields. In this note we discuss a pro¬ 
cedure by which one can generate a new 
class of electromagnetic fields, which are not 
Cl tVeyl type, from a given axially symmetric, 
vacuum gravitational field 

Consider the following set of field equations: 
Hi, - (1 2} p,, R = Gi; =- 8-E,4, (1) 

F^-;, - 0 , ( 2 ) 

F'vji:. -Co (3) 

where 


However, if one takes the stress-tensor of 
an electromagnetic field as the siouixe o£ the 
gravitational field equations, ie., Eqn (1), one 
can obtain the field equations with the help 
of only two components of the four potential. 
If one introduces the potentials A and B in 
the following manner^''^*® 

Fa/3 gj-i/2 ^afSy A, .y j 

Foa = B, a 


H, a, 

j fio; 


Ei, - (14^} (L4. (4) 


The symbols used here have their usual mean¬ 
ing. We choose the axially symmetric static 
.metric in the form*^ 

dr = dt~ ~ - ^ dx“)-] 

- h' do’, (5) 

where u, > and h are functions of and x- 
only„ The vacuum field equations for the 
metric i5) are easily obtained as: 

li, n - u, 22 “ (l.hi) {ix, 1 h, 1 - u, 2 h, 2 } 

= C, ( 6 ) 

2 (lif 2“ u, i’J ■” 12 h) (k, 1 h, 1 — ki 2 h>2) 

(I h) (h ,22 — h,ii) = 0, (7) 

2 u, iU,2 ~~ {1 h) (k, 2 h, 1 ~ k, 1 h,2} 

- = 0 , ( 8 ) 

V - h, - 0 . 


where A=:A(xS x-) and B=B(x^ x-)> 
obtains the stress-tensor E.^ in a symmeti'ica^ 
form with respect to A and B. Further, there 
are only two non-trivial Maxwell equation 1 
amongst (2) and (3) which are identical witl 
regard to A and B. This situation allows om 
to introduce a single potential C such that : 

A = Csina| 

B == C cos a) 

where a is a constant. Equations (11) 
equivalent to a ‘duality rotation' of Misner an< 
Wheeler.9 These considerations lead to tli< 
following field equations : 


u# 11 4" u, 22 fi" (l/h) (tXj, 1 h, 1 "f* u, 2 h, 2 ) 

+ (12 

u, 2 " “ u, -f (1/h) (k, 1 h, 1 — k, 2 h, 2 ) 

+ (IjZh) (h, 22 — h, ii) 

= e-““[C,a“(13 

2u, 1 u, 2 (l/h) (k, 2 h, I -f- k, 1 hj 2 ) fi" (h.ji 2 /h 

- - 2e"2“ C, 1 C. 0 . (14 

Further, the only non-vanishing Maxwell equa 
tion is obtained as : 


(9) 


C, 11 + C, 22 + (llh) (C,i hf I ~h C, 2 2) 

2 (C, 1 u, 1 + C| 2 tx, 2 } = 0. (IS 
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Let Us now introduce an auxiliary function 
M defined, in terms of u by the relation : 

=== Xh sinh M (16) 

where M=M(x^ .x-) and ^ is an arbitrary 
constant. When expressed in terms of M 
Eqns. (12) and (15) become: 

cosh M sinh M [M, ^ + M, aa + (1/h) 

X (^, + aMa)]>-(M,i2 + M,a') 

- ~~ (l/A" h") + C,a“), (17) 

C,ii + C,a2 - (1/h) (h,iC,i + h,aC,a) 

2 coth M (C, 1 M, 1 + C, a M, a) (18) 
One may easily see by direct substitution that 
Eqn. (18) is identically satisfied if we choose 
the following relation between M and C. 

C, , - - AhM, 2, €, 2 = AhM, 1 (19) 

Further^ Eqn. (17) in view of (19) becomes, 

M,u -b M, 22+ (1/h) (M, + M,2h,a) 

- 0 , ( 20 ) 

which is same as Eqn. (6) with u replaced, by 
M. It may be noted that the integrability con¬ 
dition for C, i.e., also^ leads to 

Eqn. (20). 

Now, Eqns. (13) and (14), when expressed 
in terms of M become, in view of (19) : 

2 (M,a“ + (2h,x/h) 

X [k, I -- {log (h sinh- M)} ,i] 

• ( 2 /i, a/hj [/c, a {log (Jt sinh-M)}, 2 ] 

• (Uh) (Krz - h,xi) = 0, (21) 

2 M,iM,2 - (li,i/h) 

X [Ic, 1 {log (h sinh'*^ M)},i] 

(h, a/h) [Jc, a {log (h sinh“M)},3] 

+ h,ia/h-0. (22) 


We can therefore write : 

fc = ?c + log (h sinh^ M) 
where k is determined from: 

2 CM, - M,i^) + (^2Jh) (k, 1 h, 1 - k, a h,a) 

+ (1/h) (h,02 - h,u) = 0, (23) 

2M^iM, 2 - (1/h) (k. ih,2 + k,2h,i) 

+ h, 12 /h = 0. (24) 

One may notice that Eqns. (23) and (24) are 
the same equations as (7) and (8) with k re¬ 
placed by k. Thus, we have established the 
following theorem : 

“For every static vacuum gravitational field 
with axial symmetry there corresponds a solu¬ 
tion of the combined Maxwell-Einstein equa¬ 
tions of the type discussed in this note which 
do not belong to Weyl class of electromagnetic 
solutions.” 

A special case of the investigations presented 
in this note was discussed earlier by Gautreau 
and Hoffman.i^^ 
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K-X RAY AND GAMMA-RAY ANGULAR CORRELATIONS IN THE DECAY OF 
J““GD and “®RE, USING HIGH EFFICIENCY SUM-PEAK COINCIDENCE 
SCINTILLATION SPECTROMETER 


K. VENKATA RAMANA RAO and V. LAKSHMINARAYANA 
Laboratories for Nuclear Research, Andhra University, Waltair 


T here has beea a considerable interest in 
recent years on the angular correlations 
between X-rays emitted by isotopes in K-cap- 
lure decay and the following gamnaa-rays. 
Dolginov' proposed a theory which denies any 
such correlation. However, Perepelkin^ report¬ 
ed a finite correlation with a ®^Mn source in 
contradiction with the theory. Subsequent 
studies of Ramaswamy,^'^ and Fechner ct al. 


did not find evidence for any such correlation. 
Since sum-coincidence techniques are very sen¬ 
sitive for the detection of small anisotropies, a 
systematic investigation is undertaken on K-X 
ray and gamma-ray directional correlations. 
Earlier studies^ with an n^^'In source did not 
show any anisotropy. The studies are extended 
to include different nuclear environments and 
different types of K-capture. 
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K-X Ray and GamnuAU) Ai^\ul:r C^ruln^-n 


Radioactive sourcesisaQ^^ and used in 

the present work are obtained as liquids f’*orn 
the Isotopes Division of Bhabha Atomic 
Research Centre, Bombay. The details of the 
sum-peak coincidence set-up used in the pn‘- 
sent study are already published." The st‘t-iip 
is arranged in a 7 cm sum-peak coincidence 
mode and the sum-peak coincidence spectra 
are recorded for angles 90% 135% 180'% 225“ and 
270° between the detectors, for 10 minutes at. 
each angle. The sum-peak coincidence spectra 
recorded in each case are shown in Fig. 1. 
and Fig. 2‘. 



The' spectrum shown in Fig. l with ir.:.G<l 

anT*t^h peaks—one around 140 keV 

and the other is a bump around 200 keV Thc‘ 

70 97 and fru? x"?., ““ tonsiUon., 

, and 103 keV, while the bump on the hiem 

energy side is due to the chance summSgs o 
these transitions. The 70 keV bias sum-pc-ik 
coincidence spectrum shown in Fig (ub) Sf 
ams o^y one peak around 200 keV supporting 
IS identification. Normalised distribution 

sented by spectrum l-D) is subtracted from 
2®^°-,bias spectrum to represent the K X 


l-C’}. Sj’rC-r, 
intn ui^rk a: 

rrprt*: * nt 
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rt'prf.' 
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thr-; uirntrr.''.i 

fmplr>rii fri 


.. .f' 

n.n:;'.. 



//A i.' jajt If 

l-’m. 2 . ;7«in-!V.4 I.y ,, 

7 cm. Kcomnlry. A .Vi,. t.i., , h., ,, 

«pct'truni. 


The convc-l,..! l. u.- 
in ii ;:liini|;i.ril jtulvjtniniii! .ij i' , » , 

W(«) ) I A,It, , A,!-, " 

and the ci.m-luii,,!, ni- *\ 

tain.‘d in hotli 

TAiitM I 

Comrrrd final raitir-- t.f fi„,. 

^‘nrnduf 2 r >H' s'u,' ..jf, 

«. No. Isotopr Swm-pr..k A. . 10^ 

' “'t<d Ho lirV j 

2 iNp. , „ tO-tSoJ 

J'C 180 keV ( ( 1 . 1.4 

it•301 


^ (• Ui 


I 11 

■ I 
I 2* 


3:’ 







No. 5 

March 5, 1971 

It can be seen from Table I that in none of 
the cases the value of the correlation coeffi¬ 
cient exceeded the corresponding experimental 
error indicating the failure for the detection 
of finite anisotropy in the K-X ray and gamma- 
ray angular correlations.. These results support 
Dolginov’s theory. The K-capture in the case 
of i^^'Re is of the first forbidden type (1" 2"^), 

while the K-capture groups are mixed in the 
case of the K-capture decay of Two of 

these are of the allowed type (3/2) +(3/2) ■ 
and (3/2)'! -->(5/2)+ and the other is of the 
first forbidden type [3/2)-*- (5/2)"]. Absence 

of finite correlation in both cases indicates the 
essential absence of anisotropy in the gamma- 
ray distribution. 

The magnetic environments of the decay 
products and are different in as 

much as in the former case the valence elec¬ 
tron configuration is (6s)-, (4f)'^, while the 
corresponding configuration for is (6s)-, 

(4/)^-*, (5d)‘fi The magnetic fields are essen¬ 
tially due to incompletely filled f shell elec¬ 
trons in the case of and incompetely 

filled d shell electrons in case of i««W. The 
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absence of any difference in angular correla¬ 
tions in both cases shows the essential absence 
of the K-X ray and gamma-ray angular cor¬ 
relations. 

One of the authors (Venkata Ramana Rao) 
is thankful to the Council of Scientific and 
Industrial Research, Government of India, New 
Delhi, for providing him with a Senior Research 
Fellowship. He is also grateful to Dr. D. L. 
Sastry for his keen interest and useful dis¬ 
cussions in this work. 
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FIRST ASIAN CONGRESS OF NUTRITION 


rppiE First Asian Congress of Nutrition was 
held at Hyderabad (India) between 28th 
January and 2nd February 1971. The Con¬ 
gress was sponsored by the Nutrition Society 
of India and the Indian National Science Aca¬ 
demy under the auspices of the International 
Union of Nutritional Sciences. Dr. C. Gopalan, 
Director of the Naitional Institute of Nutri¬ 
tion, Hyderabad, was the President of the 
Congress and Mr. A. H. Boerma, Director- 
General, F.A.O,, Rome, delivered the key-note 
address. The Congress was attended by over 
5(){) delegates representing 21 countries. 

The main theme of the Congress wasi '‘Nutri¬ 
tion and National Development”. The sub¬ 


jects discussed ait the ten symposia covered a 
wide range of topics of common interest. Be¬ 
sides the symposia, 18 special reports and over 
100 research communications were presented. 

At the concluding session of the six-day 
Congress, it was decided to hold such a Con¬ 
gress once in three years. A steering commit¬ 
tee was constituted for the purpose and Dr. C. 
Gopalan was unanimously elected as Chairman 
of the Steering Committee. It was also decided 
to set up a permanent machinery to develop 
colllaborative research programmes on prob¬ 
lems of malnutrition common to the Asian 
region. 
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THE GENERAL LORENTZ MATRIX 
AND SOME IDENTITIES 

The general Lorentz transformation 
two inertial frames S(o-xyzt) an 
x'y'z'f) and involving six arbitrary 
of relative velocity and relative onentation may 
be expressed in the form 


M«i fy - 1) 1,, 
mi + ——jy 

, Nui (y - Dl „ , 

"1 J ^ 

Lui(y - 1)1 „ 


y' = [l 


Mii 2 (y 
Nuj (y - 


r , Lu, (y - 1)1 
z =[13 T- -^1 -J 


r .. , Mu, (y - !)■ 

[m, +- 

r ,Nu,(y-l)1 

ws T- 7;i' 


In the usual notation the defining property 
of the Lorentz matrix is 

g-^-qg = n 

and since ’i- is the unit matrix, 

gqg'^ = n, 

( 6 ) and ( 7 ) may be written, as equivalent sets 
of ten algebraic conditions on Py. It should be 
possible to prove (3) from ( 6 ). K. B. Pi-abhu. 
Patkar has recently shown that (3) follows I^orn 
( 6 ) and in the process obtained three distinct 
identities of the form 

PmSw - 9«Pw + 3n9ik - diiOlk = 0 - 

i # j =5^ k # I 

(3) is a consequence of (8). 

Even in the general case when the diagonal 
matrix q has diagonal elements ± 1 so that 
g^. as defined by (3) is not necessarily a Lorentz 
matrix, ( 8 ) holds good and (3) follows from 
it. This has been checked by P. P. Kale. 

University of Poona, V. V. Narlika-R, 

Poona, December 31, 1970. 


, Ly My Ny , . 

ct'= -_x-—y--^y.ct, 

where the velocity of S' relative to S is (u^, 
Uo, tig) in the co-ordinates f S' and (L, M, N) 
in the co-ordinates of S. Thus 

Uili *T Uil^ *7* tijZa — L, etc. 1 

LZj -f- Mmi -r Ntii = Uu etc, I (2) 

L2 -f M“ -r N2 = Ui^ + Uo^ 4- 2 X 3 “ = wM 


STUDY OF ULTRASONIC ABSORPTION 
AROUND THE CRITICAL REGION IN 
ti-HEXANE-O-TOLUIDINE 

The study of absorption of ultrasonic waves n’l- 
mixtures has shown that the classical visco- 
thermal contributions are inadequate to expkiiti. 
the anomalously large absorption, around the 
critical region.i"''^ Fixman‘*’*'> has proposed a 
theory for the excess sound absorption and dis¬ 
persion in these systems based on the effect of 
temperature fluctuations caused by the sound 
wave on the local properties near the critical 
region. 


7 = (1 — uVe-) -2 andli, m^, etc., are direc¬ 
tion cosines. The transformation is proper and 
orthochronous, since det (g.^) = 1 and ^44 ~ 
7^1 for the matrix of the transformation. 

One can verify for this transformation that 

(fifia flfai) (fifs 4 943) ( 9*8 932) 

(4- P 31 — 9iz) (924 ~ 942) ~ 0. (3} 

This may be expressed as 

= 0 (4) 

in the usual notation. It is also equivalent to 
det (Qii “ 9ji) = 0, (5) 


For binary systems Fixman’s theory of sound 
absorption can be expressed as follows : 

~= Af-s/4 0 [^[d)] 4-B(T) (1) 

where 

d = Cf--i/2 IT-Tcl (2) 

where a is the linear absorption coeffiLcient, / 
the frequency the critical temperature, A, 
B(T), C are constants and g[f(d)] is the ima¬ 
ginary portion of a definite integral /(d) known 
numerically® analytically. 
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This paper presents the results of absorp¬ 
tion around the critical region of the binary 
system n-hexane-O-toluidine. Fixman's theory 
is applied to these results. 

This system has a critical composition of 
0*52 mole fraction of O-toluidine and a critical 
solution temperature of 21*2° C. The ultrasonic 
absorption and velocity have been studied over 
the entire composition range at 22^* C, 27° C and 
32° C in the frequency range of 3 to 9MHz using 
standard pulse technique. The liquid sample 
is maintained to within ±0-l°C by means of 
an ultrathermostat type NBE, The absorption 
meaisurements are correct to ±5% around the 
critical region and 10% in other regions. 

At any particular concentration the velocity 
was found to decrease with increasing tempe¬ 
rature as is normal in the case of liquids. The 
variation of a/p with concentration of O- 
toluidinc for the four frequencies and at each 
temperature is shown in Fig. 1. It can be seen 


3 MHt 



from Fig. 1 that there is an absorption maxi- 
mum at 0-52 mole fraction of 0-tolvii<iine for 


■all frequencies and temperatures. For each 
temperature there is a regular decrease in 
with increasing frequency at any particu¬ 
lar concentration around the critical composi¬ 
tion. The peak values of a/p fall rapidly as 
the temperature shifts away from the critical 
solution temperature. 

The values of A and C have been computed 
by fitting the experimental data at the critical 
.composition at 9MB[z at all temperatures in 
equations (1) and (2), they are equal to 
1*137 X 10"5 Np cm~i sec'3/4 and 0*155 
deg'i respectively. Using these values of A and 
C theoretical values of absorption have been 
computed and compared with experimental data 
in Fig. 2. The agreement is fairly satisfactory 



FIG. 2 

and shows that a/f 2 is proportional to Th 
may be taken as an indication that Fixmar 
theory can satisfactorily explain the anomalo 
absorption around the critical region. 

The authors are grateful to Prof. B. R. R 
for his encouragement and the Council 
Scientific and Industrial Research for 1 
financial assistance. 

Dept, of Physics, P- C. Rajt 

Andhra University, K. Sxjbbar 

Waltair (A.P.), October 21, 1970. 
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REACTION OF CADMIUM 
ACETYLACETONATE WITH NITROGEN 
DONOR LIGANDS 

Dwalent zinc (3 and divalent cadinium 
(4 have' completely filled d-shells and 
hence usually form four-coordinated tetra¬ 
hedral compounds utilising 4 s 4 and 5 s 5 
hybrid orbitals respectively for bonding. If 
experimental conditions are favourable, the co¬ 
ordination number can increase to five or six 
in\rolving one or two higher d-orbitals. We 
reported^’- earlier some penta- and hexa-co- 
ordinated complexes of zinc (11). In this com¬ 
munication, we report cadmium (II) complexes 
containing acetylacetonate and substituted 
P3’ridine or quinoline as ligands. 

To an ethanolic suspension of Cd(OH)o, a 
mixed solution of acetylacetone (2 ml.) and 
nitrogen donor ligand (0*5 ml.) was added and 
warmed. The resulting clear solution on cool¬ 
ing overnight gave a shining white crystalline 
compound in each case. Alternatively, the same 
compounds were also obtained when cadmium 
acetylacetonate (0*5 g.) was dissolved in a 
mixed solution of acetylacetone (2 ml.) and 
nitrogen donor ligand (1ml.), wanned and 
cooled. The separated compounds were filtered, 
washed with petroleum ether and dried in 
vacuo. The melting point, analytical and mole¬ 
cular weight data of the complexes are given: 
in Table I. 


Table I 

M.P., analyses and molecular weight of mixed 
ligand complexes of cadmium (II) 


Compound 

M.P. 

(°C.) 

Molecular 

weight 

Reqd. Found 

^ Cadmium 

Reqd. Found 

Cd facac)2 

225 

310-4 


36-2 

36-0 

Cd (acaejo-4-mepy .. 

200 

403-5 

440 

27-8 

27-6 

Cd (acac)2.4'vpy .. 

185 

415‘o 

Insol. 

27-0 

26-8 

Cd (acac)2 .(’quin)2 

180^ 

568-4 

562 

19-7 

19-7 

Cd (acac)2*2-mequin 

155 d 

453-4 

406 

24*7 

24*3 


We had earlier tried to prepare some penta- 
coordinated anionic complexes of cadmium (II) 
by reacting tetrahalo cadmium (II) complexes 
with thiourea. Instead, we could isolate and 
reports only more common four-coordinated 
[CdClg.tu] complexes. Similar studies on mixed 
ligand complexes of zinc (II), however, gave 
rise to penta-coordinated compounds.^’^ Diva¬ 
lent cadinium ion should also increase its 
co-ordination number under favourable condi^ 
ticns. Corbridge and Cox^ reported penta-co¬ 
ordinated dichloro terpyridyl cadmium (II) and 
also zinc (11). Further^ more recently Higgins 


and Saville'"’* reported that piperidine givers 1 : 3 
complex with cadinium diethyldithiocarbamatc 
wherein thC' cadmium ion is penta-coordinated 
Amongst the complexes now reported, thcisc 
having the formula Cd(acac) 2 L where L is 4- 
methyl pyridine, 4-vinyl pyridini' and 2-nK'thy: 
quinoline are penta-cooi'dinated and Cd(acac)^ 
(quin) 2 is hexa-coordinated. The.se complexci: 
have low melting points and are fairly solubk 
in organic solvents. They are monomeric ii: 
freezing benzene. Thesfe compounds are entirc‘l> 
different from the starting material Cd(acac)^ 
and one mole (or two moles) of reacting lUiuiv 
ligand has definitely been bondc'd to the rnelal 
This is also revealed by the infra-red spectra 
(not given here) which contain the ciharac- 
teristic absorption bands of both aceylaceiont 
and the reacting ligand and there are no bandi- 
due to co-ordicated' water indicaiting its absence' 
Hence, it is clear that the compounds having; 
the formula; Cd(acac) 2 L now reported art 
penta-coordinated. and arc analogous to similai 
penta-coordinated compounds of zinc (II) re¬ 
ported by Graddon and Wccdcn.<^ 

Our thanks are due to the Ministry of Edu¬ 
cation, Government of India, New Delhi, foi 
granting a Research Training Scholarsfiiip 1c 
one of us (B. P.). 

Dept, of Chemistry, B. Paul. 

Regional Engg. College, D. V. Ram ana Kao. 
Rourkela-8, November 2 , 1970. 
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KAEMPFEROL 3-0- 
RHAMNOGALACTOSIDE ; REVISED 
STRUCTURE FOR A GLYCOSIDE IN 
THE LEAVES OF GLIRICIDIA 
MACULATA 

In an earlier communication’ from those labo¬ 
ratories on the chemical components of the 
leaves of Gliricidia maculata Steud, it was re¬ 
ported that the alcoholic extract contains a 
flavonol glycoside made up of kacmpferol, D- 
g ucose and L-rhamnose. Its spectral proper- 
ies including shifts with selected reagents and 
Its colour reactions indicated that the sugars 
were attached to the 3-hydroxyl of the agly- 
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cone. Based on the similarity of values of 
our glycoside with those of S-O-rhamnoglu- 
cosyl-kaempferol as reported in the literature- 
Dur glycoside was considered to be the same 
as this glycoside. But different m.p.s have 
been reported by different workers for what 
they consider to be kaempferol-3-rhamno- 
glucoside ; 156-58° (hydrated)/^ 191-93° (an¬ 
hydrous.),'^ 180-82° with sintering at 148°- and 
222-23°.' Our own m.p. was 218-26°. The dif- 
rei'cnces in m.p.s could be due to different! 
modes of linking between the sugar units. In 
order to ascertain this feature in our glyco¬ 
side, it was subjected to permethylation em¬ 
ploying the meithod of Hakomori*'* and the per- 
methylatc hydrolysed using Kiliani’s mixture. 
The resulting partially methylated sugar frag¬ 
ments were examined by paper chromatography 
employing 2,3, 4, 6 -tetra-O-methyl-D-glucose as 
reference and two different solvent systems for 
irrigation. In the solvent system n-butanol: 
ethanol: water, 5:1:4, upper layer, two 
spots having R^. values 1*01 and 0*71 were' 
obtained. According to the literature^» the for¬ 
mer coi'responds to 2,3, 4-tri-O-methyl L- 
rhamnose and the latter to 2, 3, 6 -tri-O-methyl- 
D-galactosc. Literature^' R^. values of 2, 3, 4-, 
2 , 3, 6 - and 2,4, 6 -tri-O-methyl-D-glucoses are 
0*85, 0*83 and 0*76 respectively. The R^. value 
for 3,4, 6 -tri-O-methyl D-glucose in this sol¬ 
vent system is not available in the literature 
and was therefore determined now by the 
hydrolysis of permethylated graveobioside 
and was found to be 0*84. In the other sol¬ 
vent system, n-butanol : water : carbon tetra¬ 
chloride, 4:4:3, lower layer, the R^^ values 
obtained with our unknown sugar fragments 
were 0*37 and 1*03. These correspond to 2,3,6- 
tri-O-mcthyl-D-galactose^ and 2, 3,4-tri-O- 
methyl-L-rhamnose^ respectively. In this sys¬ 
tem for all the. four most probable tri-O- 
methyl-D-glucoses R,. values higher than 0*48 
have been reported.'’ It therefore appeared 
that our earlier identification of one of the 
sugars present in our glycoside as D-glucose 
was not correct. This was quite plausible since 
the values of D-glucose and D-galactose 
are so close in most solvent systems 

itliat they do not undergo clear separah 
lion in circular paper chromatography 
or in descending or ascending paper chromato¬ 
graphy of short runs. We have therefore re¬ 
examined the sugars obtained by the hydro¬ 
lysis of our glycoside by descending paper 
chromatography using a system specially suit¬ 
ed for distinguishing between D-glucose and 


D-galactose, viz., n-butanol: pyridine : water, 
6:4:3, running the chromatogram for 30 hr 
and employing D-galactose and D-glucose for 
direct comparison. The sugar present in the 
glycoside in question was found to be only 
D-galactose. These results, therefore, neces¬ 
sitate-, a revision of the structure of our glyco¬ 
side to L-rhamnopyranosyl (l->4) D-galacto- 
pyranosyl (1 -> 3)-O-kaempferol. The natural 
occurrence of nhamnogalactoside of kaemp- 
ferol has not been reported in the literature 
so far. 

The authors thank Professor T. R. Seshadri 
for his kind interest. 
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THE EFFECT OF PHENYLHYDRAZINE 
ON GLUCOSE-e-PHOSPHATE DEHYDRO¬ 
GENASE (EC 1.1.1.49.) LEVELS IN 
RICE MOTH LARVA 
iCORCYRA CEPHALONICA ST.) 

Studies on the effects of phenylhydrazine 
observed in ratsi, mice and rabbits have indi¬ 
cated that the activities of many enzymes like 
lactic dehydrogenase,! succinic dehydrogenase,- 
catadase,'^’! glutathione reductase,» acid phos¬ 
phatase,'' ATP-as;e'^ were affected. Since phenyl¬ 
hydrazine produces haemolytic anaemia,® it was 
of interest to study its effect on the enzyme 
glucose- 6 -phosphate dehydrogenase, (G- 6 - 
PDH) an enzyme involved in some types of 
hereditary and a few drug induced anaemias.^ 
The rice moth larva has been chosen as a test 
organism since it has a. well-defined metamor¬ 
phosis and its use as a biochemical tool in toxi¬ 
cology and nutritional studies, as well asi in 
a numbecr of enzymatic studies have been 
rep or ted, 
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15 g. lots of whole wheat flour were dis¬ 
tributed iu a number of petri-dishes. Phenyl- 
hydrazine solution in varying concentrations* 
from 30 to 90 mg./dish were added to^ the 
diet, dried at 80° C., and uniformly mixed. 
About 30 larvae of 12 to 15 days old were 
picked out at random from the stock colony and 
were put in the prepared diets. At the end of 
10th day, 10 larvae were picked out from each 
dish, made free from adhering diet and weighs 
ed. Vhe larvae were then homogenized using 
physiological saline^ i containing 6 • 6 X lO'^ M 
EDTA in the ratio of (0’05ml./mg. larva) in 
a Potter-Elvehjem homogeniser for 1 mt. at 
0-2^ C. The homogenate was centrifuged for 
20 min. at 0° C. at 25,000 r.p.m. in an inter¬ 
national PR-2 refrigerated centrifuge. The 
clear supernatant fraction was used for the 
enzyme assay. Protein in the supernatant frac¬ 
tion from, the homogenate was measured using 
the method of Lowryi^ with bovine serum 
albumin as the standard. The assay of G-6- 
PDH was carried out following the method of 
Ells and Kirkman.i^ The activities were ex¬ 
pressed in milli-international units/mg. protein, 
and the overall estimations were carried out 
within 2 hr. of the preparation of the homo¬ 
genate. 

The G-6-PDH level of larvae during growth, 
fed on a normal diet, is presented in Fig. 1. 
The results of G-6-PDH level at the peak 
activity time of the larvae fed on diet con¬ 
taining phenylhydrazine in varying concentra¬ 
tions, are given in Fig. 2. Table I gives the 
weight of the larvae and the percentage inhi¬ 
bition of G-6-PDH levels. 

Table I 

The effect of phenylhydrazine on the G-~6-‘PDH 
activity of the rice moth larva (Corcyra 
cephalonica St.) homogenates and their 
ninits of activity expressed as given 
under experimental procedure 


PheBvl- 

hydrazine 

in 

mg. 

Weight ol 
larva 
in 
tng. 

G-6-PDH 

activity 

in m.I.U./mgm. 
protein 

Percentage 5 
inhibition 

Control 

18 

66 


30 

18*7 

55 

16-7 

60 

20-0 

42 

36*3 

90 

12-2 

38 

42*4 


From Fig. 1 it can be seen that the G-6-PDH 
level of larvae during growth increases pro¬ 
gressively from the eighth day with a peak 
period of activity between the 12th and 13thi 
days. The G-6-PDH activity of larvae reared 
in diet containing varying concentrations of 


phenylhydrazine was measured at the 12th 
day, since during that period only, maximum 
activity of the enzyme has been observed 
(Fig. 1). The growth rate of the larvae as 




Fig. 2 

well as the percentage inhibition of the enzyrnt^ 
given in Table I clearly indicate that aS the** 
concentration of phenylhydrazine is increased 
the G-6-PDH level decreases to about half the 
original level only at a concentration of 90 mg./ 
dish. It is very interesting to note that phenyl¬ 
hydrazine upto a concentration of 50 mg. docs 
not show any toxic symptoms[, nor does it show 
any deleterious effect on the nutritional status 
of the larva as seen from the weight of the 
larva. The enzyme G-6-PDH is known to occur 
in multiple molecular forms. ^4 According to 
Fig. 1 drop of the enzyme activity to the ba.sal 
level on the 14th day shows a general recog¬ 
nition of the existence of multiple molecular 
forms (isoenzymes). The effect of phenyU 
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hydrazine with respect to G-6-PDH activity 
(Fig. 2) may ba viewed on the basis of selec¬ 
tive inhibition of some isoenzymes! by phenyl- 
hydrazine. It is known that G-6-PDH is a 
key enzyme in the pentose phosphate pathway 
and a detailed study of which may throw more 
light on our investigations. 

The authors wish to thank the Indian Coun¬ 
cil of Medical Research for financial assistance 
to one of us (N, S. R.). 

Univ. Biochem, G. Ranganathan. 

Labs., N. S. Ranganathan. 

Madras-25, E. R. B. Shanmugasundaram. 

November 9, 1970. 

1. Asami, K. and Ozawa, H., Seihagahi^ 1964, 36 

730. 

2. Stopp, G., Arch, JSxptl. Pathol. Pharmahol.., 1959, 

67, 286. 

3. Alfred Gajdos and Marianne Gajlos, Torok. Compt, 

rend, soc. BioL^ 1967, 151, 467. 

4. Malachovskis, A., Chemical Abstracts^ 1965, 62, 

12364. 

5. Boivin, P., Francoise Haguenau, Galand, C. wnd 

Fauvert, R., Ibtd., 1966, 63, 3148. 

6. Bottini, E. and Modiano, G., Experieniia^ 1965, 

21, 379. 

7. Recldi, T. G. and Nath, M. C., Can. /. Biochem., 

1909, 47, 297. 

8. Dacie, J. V., The Haemolytic Anaemias — Coneeniial 

and Acquired, Part 4, J. and A. Chuichill Ltd., 
London, 1967. 

9» Ben-lshay, 1). and Izak, G., J, Lab. Clin. Med.^ 
1964, 63, 1002. 

10. Yesodha Ganti and Shanmugasundaram, E. R. B., 

J. Exptl.Zool., 1963, 153, 261. 

11. Bcrgtneyer, H. U,, In Methods of Enzymatic Ana¬ 

lysis, Academic Press, 2nd Edition, 1966. 

12. Lowry, O, 11., Rosenberg, N. J., Farr, A. L. and 

Randall, R. J., y. Btol. Chem., 1951, 193, 265. 

13. Klls, H. A. and Kirkman, 11. N., Proc. Soc. Exp. 

Biol. Med., 1961, 1C6, 607. 

14. Hopkinson, D. A., Advances in Clinical Chemistry, 

1968, 2, 21, 


LABORATORY REARING OF BALANUS 
AMPBITRITE COMMUNIS (D.) 

In recent years considerable efforts are being 
made to rear baamacles under laboratory con¬ 
ditions to obtain their cyprids for the screen¬ 
ing of antifouling chemical compounds. Labo¬ 
ratory methodology for the rearing of 
temperate species with the above objective in 
view has been developed by Wisley^ in Aus¬ 
tralia, Freiberger and Cologer^ in the U.S.A. 
and by Tighe-Ford and his colleagues^ in the 
U.K. Costlow and Bookhout^ examined larval 
development of Balanus amphitritc deuticulata 
(B.) reared in the laboratory. This note gives 
^ short account of the technique developed for 


the rearing of a common ship-fouling species 
Balanus umphitrite communis (D.). 

Amongst larviparous species encountered in 
Indian waters, B. a. communis, B. a. variegatus 
(D.), Chthamalus malayensis (P.). Ch. withersi 
(P.) and Tertraclita sp. are the dominant ones 
and their breeding pattern in Bombay waters 
has been earlier examined.^ Of these, the first 
three named species are considered suitable for 
obtadning cyprids under controlled laboratory 
conditions. 

The sea-water for the maintenance of the 
gravid adult barnacles and for rearing of the 
larval young ones was pumped from the har¬ 
bour area. Twenty-four hour standing sea¬ 
water was passed through coarse glass-wool 
filters before its use in the rearing jars. The 
temperature of the water was 25° to 28° C. and 
the salinity was 25 to 30 ppt. 

For the successful completion of the larval 
metamorphosis, an availability of the supple¬ 
mentary food at adequate concentration is an 
important consideration. The dietary require¬ 
ment of each barnacle species being specific, 
it is necessary that most suitable diatom or 
flagellate food for each species is determined. 
Some of the diatom species reported to be help¬ 
ful are Skeletonema costatum, Phaeodactyhim 
tricornutum, Cyclotella nana, Coscinodiscus 
sp. and Biddulphia sp. In our investigation, 
we examined eight diatom and two flagellate 
species for their dietary value. It is observed 
that Dunaliella primolecta supports good lar¬ 
val development of B. a. communis and Clitha-- 
malms species reared in the laboratory. It is 
suggested that use of dried liver powder or 
invertebrate eggs or blood as a supplementary 
food may be avoided since it encourages bac¬ 
terial growth in the culture jars. 

Earlier reports have suggested that the meta¬ 
morphosis in temperate species is influenced 
by the ambient water temperature.^’^ Barnes 
and Barnes^ have also reported their views on. 
the subject. In the present study the quanti¬ 
tative effect of temperature on the develop¬ 
ment of B. a. communis has not been exa¬ 
mined. It is, however, observed that at 25° C., 
the metamorphosis under laboratory conditions 
progresses most satisfactorily. 

Tighe-Ford et al.^ have emphasised the im¬ 
portance of varying light intensity on the rate 
of growth of the larvae. They observed that 
under totally dark conditions, the metamor¬ 
phosis! was slower than that noted under con¬ 
dition of constant illumination. We have 
observed that larvae of B. a, communis imder-^ 



no 

go complete metamorphosis both under con¬ 
stant illumination and conditions of alternaitei 
day and night illumination. 

The efficacy of antibiotics used for reducing 
bacterial growth in the rearing jasrsl is debat- 
ed.’‘“'" In the present study use of antibiotics 
(penicillin and streptomycin) proved beneh- 
cial and it is recommended that for the suc¬ 
cessful completion of the metamorphosis, free¬ 
dom from bacteria is ensured. 



FIG. 1. Sixth nauplius stage of Balanus amphitrite 
communis (D). 





FIG. 2. Cementing organ of cypris of Balanus amphi- 
trite communis. 


The time required for complete metamor¬ 
phosis into cypris varies from species to spe¬ 
cies of barnacle and generally depends on the 
rearing technique. An availability of food^ 
however, is an important factor. Moyse*^ oh- 
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tained cyprids of Elminius modestus within 6 
days, whereas Wisely^ reported their emerg¬ 
ence within 15 to 20 days. In the present study 
cyprids of B. a. communis were obtained within 
5 to 11 days. Nauplii having failed to emerge 
into cyprids' survived as long as 21 days and 
cyprids having failed to settle under experi¬ 
mental conditions generally survived for a 
period of 3 days. 

Nauplius of B. a. communis at stages I, IV 
and VI measure 180 /^, 300 ^6 and 420 /^ resfpec- 
tively in overall length (Fig. 1). Cypris of this 
species measures 480 m to 500 ^ in carapace 
length (Fig. 2). Cypris of Elminius modestus 
measures 515/^ to 576^ and that of Balanus 
balanoides (L.) measures 1,000 

The authors are grateful to Shri C. P. De, 
Director of this( Laboratory, for helpful sug¬ 
gestions. 

Naval Chemical and A, A. Karande. 
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OCCURRENCE OF KLOSSIELLA MURIS, 
SMITH, 1889 IN THE KIDNEY OF A 
MOUSE 

Smith,1 and Smith and Johnson- described a 
coccidium found in the epithelium of con¬ 
voluted tubules of the kidney of a mouse and 
named the parasite as KlossieUa muris. Since 
then the parasite has been recorded in the kid¬ 
neys of mice from different parts of the world. 
The purpose of this note is to place on record 
its occurrence in India. 

During the routine post-mortem examina¬ 
tion of healthy mice which are received at thi^ 
laboratory from different divisions of this Insti¬ 
tute and those utilized for experimental pur¬ 
poses in the laboratory, kidneys of micei 
showing any macroscopical abnormality were 
collected for histopathological examination 


Letters to the Editor 





Letters to the Editor 


111 


No. 5 

March 5, 1971 


] 


10% formol-saline. They were processed 
through conventional methods, and as a rou¬ 
tine were stained by haematoxylin and eosin. 
Other stains usled were Wolbach’s modification 
of Giemsa, Perrin-Goodpastui'e technique and 
Hotchkiss’s modification of periodic acid-Schi'ff 
technique for organisms and protozoan para¬ 
sites!. 


One of the kidneys (Sp. No. 313 Ex/69) re¬ 
vealed changes associaited with the presence of 
Klossiella vniris. Macroscopically, the cortical 
surface of the kidney had a granular appear¬ 
ance. Microscopically, the striking feature was 
the presence of parasitic cysts in the glomeruli 
and in the proximail and distal convoluted 
tubules of the cortex of the kidney. The para¬ 
sitic sitages recognized were multiple sporo- 
cysts and spores within the lumen of the 
tubules (Fig. 1), sporoblasts. each with its 
n;ucleusi at its distal end which appeared to 
bud out from a large central mass, sporozoites 
still attached to the restiform body and the 
falciform bodies. Except for the presence of 
parasites, the cortex and medulla failed to 
reveal any other chainges of pathological signi¬ 
ficance. 



FIG. 1. Lumen of kidney tubules showing multiple 
sporocysts and spores. Giemsa, X (500. 


Most of the parasitic stages identified in the 
present study resembled those described by 
Smith and Johnson.- It has been pointed out by 
Cotchin and Eoc-^ tbrat a high incidence of the 
parasite is usually associated with poor hygiene. 
Occurrence of the parasite only in one of the 
154 kidneys examined indicates that the infec¬ 
tion is rather sporadic in the mouse colony. 

Disease Investigation Dept., C. F. Mataney. 
Division of Pathology, K. C. Bhatia. 

Indian Vet. Ees. Indt., E. K. R. Iyer. 

Izatnagar (U.P.), September 16, 1970. 
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OCCURRENCE OF SYMBIOSIS IN 
SPECIES OF AMARANTHUS 

Ini pursuance of the International Biological 
Programme, a search was made for new in¬ 
stances' of symbiosis amongst weed plants in 
the tropics. This search was suggested by the 
review by Bond^ drawing attention to symbio¬ 
tic nitrogen fixations in some non-leguminous 
trees and shrubs. 

Early success in this search was secured with 
a species, of Aviaranthus, tentatively identified 
as Amaranthus oleraceus. In the root system 
of this common plant, nodule-like structures 
were frequent. Microscopic examination of 
hand sections using fresh mounts! showed that 
these structures were not due to nematode 
infection. 

The presence of colonies of a micro-organism 
was easily observable. This observation was 
confirmed by microtome sections. These dense 
colonies did not stain when crystal violet and 
iodine combination was used for staining. Even 
Delanfield’s Haematoxylin stained these bodies 
very lightly. 

In order to determine whether the micro¬ 
organism contributed to the nitrogen meta¬ 
bolism of the host, young plants were grown, 
in a nitrogen-free water culture and the plants 
showed normal growth. This experiment and 
an experiment to determine the effect of vary¬ 
ing pH of water culture on nodulation and 
growth was reported elsewhere (Pari j a et al,^). 

Further search ^owed that the characteristic 
colonies were consistently found in the stem as 
well as the tap-roots of Amaranthus viridis L-, 
A. spinosus L. and also the cultivated group of 
vegetable Amaranths generally classified as 
A. gangeticus L. These colonies- were located 
tangentially in the cortex, appearing as ellip¬ 
tical patches, caused by enlarged cells filled 
with the organism and also as larger areas 
caused by the lysis of host cells. The appear¬ 
ance of such colonies in a transverse section 
of the tap-root is shown in the photomicro¬ 
graph in Fig. 1. It is evident that the organism 
which is widely distributed in shoots and roots 
of all the, plants, examined is important to the 
host. The cultivated Amaranths are easily 
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grown, almost in every kind of soil without 
use of fertilizers. Some of them are of fast 
growth and the leafy vegetable can be har¬ 
vested in 60 days. The weedly species A. viri- 
dis and -4. spinosus are successful and colonise 
grazed or disturbed soils. Therefore, the 
micro-organism is probably beneficial to the 
host and is not a pathogen. 


ther work and this is being done. It is inferred 
that the compact colonies correspond to the 
hacteroid stage of the organism. 

The isolation and identincation of the orga¬ 
nism is an essential part of the work. Since 
the Amaranthus species listed are widespread 
or ea^ly grown, the checking of the finding.s 
can be done easily. The purpose of this note 



FIGS, l-d, Amaranthus ganssticus. Fig. 1. Enlarged cells. Fig. 2. Cell contents by phase contrast. 


The identification of the organism has proved 
difhcuit. In experiments to isolate the organ¬ 
ism, bacteria were regularly found. Search was 
made for blue-green algal species and one iso¬ 
late was grown in a nitrogen-free Anahaena 
medium and also on a solid agar medium. This 
isolate was identified by Dr. H Pattnayak of 
Havenshaw College as a species of Fischerella. 
This species is filamentous and includes hetero¬ 
cysts. A brief report, on this organism was. 
made by Professor Parija and associates in a 
local publication. 

Further study of fresh mounts of sections of 
Amaranthus plants suggested that the situa¬ 
tion may be more complex. The algal species: 
could be a secondary infection confined to the 
root system. The main, organism is a bacterium 
which is distributed throughout the plant. 
Sections of leaf stalk showed both the dense 
colonies in some cells and other stages of the) 
micro-organism in other cehs. The bacteria are 
initially small and rounded, but when larger, 
the angular shape is distinct. The photomicro-' 
graph in Fig. 2 gives the appearance of the 
organism from crushed cells. Since similar’ 
observation has not been reported previously 
from any plant species, there is need for fur- 


is to draw the attention of those interested in 
this field to an interesting problem. This could 
be of economic interest since the Amaranths 
are universally used as vegetable and consti¬ 
tute a good source of vitamins and minerals. 

Central Rice Res. S. Sampatu. 

Institute, and 

Ravenshaw College, Rabjndha Kumar Mishka. 
Cuttack, November 20, 1970. 
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beijerinckia indica derx as 

NITROGEN FIXER OF PADDY CROP IN 
ACIDIC SOILS OF MAHARASHTRA 

Beijerinckia is restricted to acid laterite soils 
of the State. Therefore, it was isolated from 
soil samples of Amgaon (Dist. Bhandara), 
Shindewahi (Dist. Chandrapur), Phondaghat 
(Dist. Ratnagiri) and Mahableshwar (Dist. 
Satara). It was found that it g^ew best at 
pH 4. Altogether 16 cultures were isolated and 
their nitrogen-fixing capacity was determined 
which varied from 7 to 9 mg. N/gm. of sue- 
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Table I 

Results of the pooled analysis of Beijerinckia trials at Dapoli, Pomendi and Nive 

(Yield figures in Kg./hectare) 

Dapoli Pomendi Nive 


Treatment 


% increase 
over control 

Control 

2838 

., 

Beijerinckia 

3197 

12-64 

Molybdenum 

2946 

3*70 

Beijerinckia A -.. 

3330 

17-45 

S.E. 

65 

.. 

C.D. 

132 



% increase % increase 

over control over control 


4962 


2472 

.. 

5321 

7-23 

2472 

,. 

6188 

4-66 

2479 

0-29 

6881 

18-51 

2644 

2-90 

128 

,, 

26 

.. 

443 


54 



rose. The best culture, isolated from Phonda- 
ghat soil, was used for field trials. 

The field trials with Beijerinckia were con¬ 
ducted on statistically laid out basis at five 
places (Dapoli, Shirgaon, Pomendi, Palshet and 
Nive) in Ratnagiri District for three years. The 
details of the trials are as follows: 

Layout .—Randomised block design. 

Replications. —Six. 

Plot size.—25' X 12' net, 31' X 18' gross. 

Treatments .— (1) Control. (2) Beijerinckia 
inoculation. (3) Molybdenum at 320 g./acre. 
(4) Beijerinckia + Molybdenum. 

Normal cultivation practices and fertiliser 
doses were followed. Inoculation of paddy 
seedlings before transplanting was done by 
dipping the roots in the slurry of Beijerinckia 
prepared by mixing it in soil and water. 

The following conclusions were drawn from 
the individual years’ as well as the pooled 
analysis. The trials were significant at three 
places, viz., Agricultural College Farm, Dapoli, 
Talukai Seed Farms, Pomendi and Nive. The 
treatment Beijerinckia Molybdenum was 
found to be highly significant in individual 
years’ as well as in pooled analysis. The treat¬ 
ment Beijerinckia alone was also significant, 
but the treatment Beijerinckia -j- Molybdenum 
was significant over Beijerinckia alone. Th© 
summary results of the pooled analysis are 
given in Table I. 

From Table I it is evident that as the treat¬ 
ment effect of Bcijcrnckia alone, there was 
increase in yield to the tune of 12*64%, 7*23% 
and 0% at Dapoli, Pomendi and Nive respec¬ 
tively. As a result of the treatment effect of 
Beijerinckia + Molybdenum, the increase in 
yield was found to be 17*45%, 18*51% and 
2*90% at Dapoli, Pomendi and Nive respec¬ 
tively. 

The authors wish to thank I.C.A.R., Dr. V. P. 
Bhide and Shri V. D. Jagtap for the initiation 
of the work. 
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Fixation Lab. of Agric. D. G. Gaikwad. 

Bacteriologist, 

Agric. College, Poona-5, Noveinbcr 12, 1970. 
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INDOLE ACETIC ACID SYNTHESIS AND 
VIRULENCE OF DIFFERENT RACES 
OF PyRICULARIA ORYZAE 

The phenomenon of hyperauxiny or increased 
auxin levels in plants infected with pathogens 
has been well recognized. Pilet^^ suggested that 
this might result either due to the synthesisi 
of auxins by the pathogen or synthesis by the 
host or a cumulative synthesisi by both host 
and pathogen. Although Watanabe- and Sri- 
dhar*5 detected indole acetic acid (lAA) in the 
mycelial extract and culture filtrate, respec¬ 
tively, of the rice blast fungus Pyricularia 
oryzae Cav., only little informa'tion is available 
on the exact role of lAA in the host-parasite 
interactions and on the relation between viru¬ 
lence of racesi of pathogens and their lAA pro¬ 
ducing potential. An attempt has been made 
here to correlate virulence with lAA produc¬ 
tion. 

Aliquots of 50 ml. of Czapeck’s broth contain¬ 
ing 0*1% L-tryptophan were dispensed in 
100 ml. Erlenmeyer flask, sterilized and inocu¬ 
lated with 4 mm, discs of five races of P. oryzae 
of varying virulence. The flasks were incu¬ 
bated in darkness at room temperature (28° ± 
2° C.) for 15 days. The mycelial mats were 
removed by filtration and their dry weight 
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determined. lAA in the culture filtrate was 
extracted following the methods of, Mahadevan.^ 
The pH of the clear filtrates was adjusted to 
3 • 0 with 1N HCl and extracted three times 
with eq;Ua/l volumesi of peroxide-free ether over 
24 hr. in dark. The ether phase was. evapo¬ 
rated to dryness at 30° C. and the residue was 
taken up in 2 ml. of pure methanol. lAA pre¬ 
sent in the methanol extract was determined 
following the method of Gordon and Paleg^ 
using Salper’s reagent (50 ml. of 35% per¬ 
chloric acid and 1ml. of 1M F'eCLj). The 
colour development was allowed to proceed 
for 1 hr. in dark and read in a Spectronic- 
20 colorimeter at 535 mj«- against reagent blank. 
The quantity of lAA was calculated from a 
standard graph. Detection of lAA in the ex¬ 
tracts was done chromatographically by spot¬ 
ting 50 Ml. of the extract on Whatman No. 1 
filter-paper (27 cm. X 27 cm.), developing the 
paper in n-butanol : acetic acid : water : : 
4:1:1 (v/v) solvent system ascendingly and 
sprayed with Salkowski reagent. The value 
and colour of the spots were matched with the 
co-chromato'graphed authentic sample of lAA. 
The results are presented in Table I. 

Table I 


Variation in the mycelial dry weight und lAA 
synthesis in five races of Pyricularia oryzae 


Isolate 
n amber 

Reaction 

*MyceIial 

dry 

wt. 

tIAA 

production 

AP 37 

Virulent 

113 

65-08 

M 5 

Medium virulent 

65 

41-75 

PO 

Medium virulent 

104 

245-60 

PBM 

Medium virulent 

122 

62-80 

M 4 

Avirulent 

88 

71-22 


*mg. on oven-dry basis. t ml. of culture 

filtrate. 


The lAA synthesisling potential of P. oryzae 
greatly varies with the race of the fungus from 
41-75 to 245-60 Mg. of lAA per 50 ml. of the 
culture filtrate. lAA in the culture filtrate and 
the authentic sample had the same values 
and colour of the. spot. There appears to be 
no correlation between the quantity of myce¬ 
lial growth and IAAl production. The isolate 
PBM (medium virulent race) produced a 
maximum of 122 mg. of mycelial mat; how¬ 
ever, it did not produce the maximum quantity 
of IA A- Interestingly, there seems to be no 
correlation beitween the quantity of lAA syn¬ 
thesized and virulence of the different races. 
The virulent race (isolate AP 37) produced 
only 65-08 Mg. of lAA whereas a medium viru¬ 
lent race (isolate PO) produced 245 *60 Mg. of 
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lAA. Also, the avirulent race (isolate M 4) 
produced more quantity of lAA than did viru¬ 
lent and medium virulent races. Hence, the 
relative lAA synthe^sing efficiency of these 
races does not form a measure of the virulence. 
Perhaips it is the combined activity of both 
the pathogen and the host in vivo which deter¬ 
mines the hyperauxiny of a diseased plant. 
Further studies with races of different patho¬ 
gens are required to confirm this finding. 

The authors record their sincere thanks to 
Dr. N. N. Prasad, Reader in Microbiology, for his 
keen interest in these studies. They are highly 
grateful to Dr. G. Rangaswami, Dean, Univer¬ 
sity of Agricultural Sciences, Bangalore, for his 
critical perusal of the manuscript. The finan¬ 
cial assistance of United States Department of 
Agriculture through PL 480 grants is grate¬ 
fully acknowledged. 

Div. of Microbiology, D. Purushothaman. 

Faculty of Agriculture, D. Kandasamy. 

Annamalai University, V. Ragunathan. 

Annamalainagar P.O., 

Tamil Nadu, India, November 24, 1970. 
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SEASONAL VARIATIONS IN THE 
SIZE OF CAMBIAL INITIALS 
IN DALBERGIA SISSOO 

Dalhergia sissoo, the common timber-yielding 
tree of the family Fabaceae, was selected to 
investigate the seasonal variations in the acti¬ 
vity of cambium and changes in the size of the 
cambial initials and related phenomena. The 
present investigation was aimed at determin¬ 
ing whether or not the cambial initials undergo 
any seasonal variations! in size. It was also 
intended to find out if any relationship exists 
between the size variations of the initial and 
cambial activity, since such an information is 
not available for tropical trees. 

Periodic collections of the material were 
made during January to December 1968, in the 
second week of every month, from a tree grow¬ 
ing in the University Botanical Garden. The 
material was fixed in Craf III. Blocks 
(1-5 cm X 2 cm), containing bark intact with 
. a portion of wood were prepared with an elec¬ 
tric saw and single-edge blades. Sections were 
cut in transverse and longitudinal planes with 
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OCCURRENCE OF AVRAISVILLEA 
NIGRICANS DECAISNE ALONG INDIAN 
COAST 

During the study of the marine algaO. flora of 
Saurashtra coast, the authors came across an 
alga answering the description of Avrainvill^ci 
nigricans Decaisne. It is interesting to find 
this Atlantic species along the Indian coasts. 
The description of the Indian specimen is given 
below : 

Avrainvillea nigricans Decaisne 
Boergesen, F. 1908, P, 30; 1913-20, Taylor, 
W. A., 1950, pp. 67-70. 



FIG. 1. Habit of Avrainroillea nigricans Decaisne from 
Adatra (Okha), 

Plants 4-9 cm tall, arising gregariously from 
a basal mass of rhizoids and sand, stalked. 
Rhizoidal filaments less regularly moniliform, 
dichotomously branched, 28-99 /4 diam.; yel¬ 
lowish in colour, with few to plenty starch 
grains; stipe 2-0-3-5 cm long, 3-5 mm thick, 
slightly terete below, flattened above and tran¬ 
sitional into the flabellum, Flabellum oblong- 
reniform with more or less cuneate base, 1*0- 
6*0 cm long, 2*5-5-2 cm broad, soft leathery, 
faintly zonate with rounded or lacerated mar¬ 
gin. Structural filaments moniliform, 33-79-3 
diam. to the interior, upto 14 ^ at the periphe¬ 
ral portion, dichotomously branched, with 
non-clavate apical ends; chromotophores nume¬ 
rous, oval to elongate, (having one pyrenoid 
each ; light brown colour, becoming slightly 
dark on drying, not adhering well to paper. 

Habitat: On mud covered rocks in pools at 
the midlittoral level, Adatra (Okha). 
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Geographical DisiribiUiou : Florida, West 
Indies, Brazil. 

This species is characterized by the regu¬ 
larly moniliform filaments and in not having 
the numerous small openings described by 
Boergesen (Z.c.). The present species is very 
closely related to A. ascarifolia Boergs. from 
which it differs in the presence of regular 
moniliform structural filaments and also in liav- 
ing the peripheral filaments. 

The other species of Aimiiiiriilea deseribiHl 
from India are A. erect a (Berkt‘1). Clei )p., 
A. amadelpha Gepp. and A. ridlenl A. and E. S. 
Gepp. (Ref. Dixit, 1968). 

The authors are thankful to Prof, S. C. 

Pandeya for the facilities provided. 

Dept, of Biosciences, P. Srkknivasa Hao. 

Saurashtra University, P. M. Vadiiar. 

Rajkot (Gujarat), Y. B. Rawal. 

September 29, 1970. 
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CORYNESPORA LEAF-SPOT OF 
COW-PEAS IVIGNA SINENSIS 
(TORNER) SAVI.,] A NEW RECORD TO 
INDIA 

A SEVERE leaf-spot disease of cow-p('as was 
observed by the authors during Ihtdr frtHiiU'ut 
visits to the fields of the Agricultural (Col¬ 
lege, Dharwar. Being a pulse croig rich in 
proteins it is therefore grown in many ])art:' 
of the country. As the leaf-spot <lisease was 
observed in most of the plants in severe forng 
it needed attention in respect of its cause and 
control measures. Microsbopie t'xaminalion of 
the sections through, the infection spots revcuil- 
ed the presence of a dematiaccous hyphom.ye(‘l(‘ 
and was diagnosed as a species of Coryne--- 
spora. In India this genus is reprc'senlcd by 
about six species (Munjal and Gill, 1962). 
Referring to the literature it revealed that 
Olive et al, (1945) have reported Heliuiiitha-- 
sporiwn vigniae on leaves of Vigna sinensis^ 
and the same fungus has been referred to as 
Corynespora cassiicola by Spencer and Wal¬ 
ters (1969). The comparative studies between 
Khe writers!’ collection and Corynespora ca.s*- 
siicola showed that they are similar in all the 
essential morphological characters and the 
symptoms produced. As this disicase is ob- 
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served for the first time in India, a brief des¬ 
cription of the symptoms and etiology of the 
causal organisim are presented here for ready 
reference. 

Symptoms- (Figs. 1 and 2),—Symptoms were 
noticed on leaves of different ages. In the ear¬ 
lier stages of infection, the spots were circular, 
the necrotic area being white to grey. In the 
severely affected leaves, the spots were cir¬ 
cular to irregulair with distinct concentric 
rings. In the advanced stages the necrotic spots 
coalesce appearing as patches. Sometimes 
major portion of the leaf is| affected and such 
leaves easily fall down. Severe defoliation was 
the marked symptom in the advanced stages 
of infection. No symptoms on twigs. 



Figs. 1-3. Fig. l. Diseased leaves showing spots of 
different developmental stages. Fig. 2. Enlarged view of 
single infection spot—note concentric rings. Fig. 3. Coiii- 
dia in chain obtained from culture. 

Pathogenicity .—The pathogenicity of Cort/ne- 
spora cas;siicola, isolated from the infection 
spots, was proved by artificial inoculation of 
healthy leaves with the culture. 

Etiology.-—Mycelium sub-hyaline to brown, 
septate^ 4-6l?ro^d, CPnidiophoreg, simple, 


come out of epidermal cells, septate, dark 
brown, 50-300 m long and 4-6 p. broad. Conidia 
produced singly at the tip of conidiophore, 
broader at the base and tapering at the tip, 
sometimes cylindrical, sub-hyaline to brown, 
pheo-phragmoid, 4~18-celled, 36-240 p long 
and 6-18^ broad. 

The fungus was easily brought in culture on 
potato dextrose agar medium at the room tem¬ 
perature (27~28“C.). The fungus) produced 
conidiophores and conidia typical of Coryne- 
spora cassiicola without much variation in 
dimensions. The interesting feature observed 
in the culture was the production of conidia 
in chains (Fig. 3) although production of single 
conidium at the tip of each conidiosphore was. 
not uncommon, thus agreeing with the results 
of Olive et al. (1945). 

The material of the above fungus is deposited 
.at Herb. Orientalis, New Delhi, under 
No. 30044. 

Our grateful thanks are due to Dr. S. W. 
Mens'fnkai, College of Agriculture, Dharwar, 
for encouragement and laboratory facilities. 
Plant Pathol. Div., K. Fazalnoor. 

College of Agric., K. H. Anahosur. . 

Dharwar-5, B. C. NARAYANfASWAMY. 

November 9, 1970. 
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SWOLLEN ROOTS OF CYCAS 
CIRCINALIS L. 

Ripe seeds of Cycas circinalis were sown in the 
soil and allowed to germinate. A number of 
them grew to seedling stages. They were exa¬ 
mined periodically, with the idea of working 
out their anatomy. Seedlings) of about three 
years showed some peculiar rootlets which 
arise on the tap-root but above the lateral 
apogeotropic coralloid roots and below the first 
pair of leaf-bases. Thus, their position appears, 
to be adventitious. They vary in number from 
one to six per seedling. Though lateral in, 
position they looked like Raphanus sativus 
root in appearance without its) two vertical rows 
of lateral rootlets. Everything about these 
fleshy swollen; roots appeared to be quite pecu¬ 
liar, deserving a detail description. 
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The seedling of 3-4 years old has a tuberous: 
stem having 10-12 thick leaf-bases arranged 
in a spiral manner—some of them, belong to the 
non-green and others to green functional 
leaves. All of them become thick with reserve 



Figs. 1-2. Fig. l. Two Cycas seedlings one showing 
one swollen root and the other five swollen roots. 
Fig. 2. Enlarged view of one of the seedlings of Fig. 1. 
Adyentitiouf origin can be seen clearly. Young root 
taking its origin above a big root also seen at A, and a 
vegetative bud at B (T « Tap root). 

starch and overlap the growing point of the 
stem. Some leaf-bases produce vegetative buds 


which act as propagula (Fig. 2B). Down be¬ 
low, these seedlings send a tap-root into the 
soil which tapers to a point. The tap-root is 
long and tough and lateral rootlets sparingly 
produced on it. The previous workers, Cham- 
berlaiin (1935), Schuslter (1932) and Worsdell 
(1906), doubt the existence of the tap-root in 
the old plants of Cycads. In the seedling stage 
upto 5-6 years, the tap-root exists and func¬ 
tions normally. We can naturally expect the. 
tap-root to exist even in older plantsl In fact, 
no extensive work on the roots of Cycads has 
been done (Chamberlain, 1919). 

The tap-roota of seedlings produce peculiar 
fleshy swollen roots 1-6 per plant. The.v are 
white or pearly white in colour. The.y bear 
few lateral rootlets or none at all. Their posi¬ 
tion is also adventitious arising on the hypo¬ 
cotyledonary region (Figs. 1, 2). The fleshy 
swollen roots are thin at the point of emerg¬ 
ence from the main root and become suddenly 
swollen and gradually taper to ai point. The 
largest diameter of the swollen root is 27 mm. 
and the length 200 mm. on an average, while 
the corresponding values for the tap-root arc 
14 mm. and 180 mm. respectively. The dia¬ 
meter of the tuberous stem varies from 50 mm. 
to 70 mm. There is no previous reference to 
such roots of Cycas circinalis. However, Byran 
(1936) has desicribed fascicled roots of Cycas 
revoluta, where thin adventitious roots are^ 
produced in large numbers from the main root 
and they are in bundles of fascicles. They are 
not swollen as those of C. circinalis. The ana¬ 
tomy of the swollen root of C. circinalis is dif¬ 
ferent from that of the tap-root. Further, 
there is structural evidence to show that these 
rootq though swollen with water and soluble 
salts normally, can take up a function lik<.‘ 
that of a contracting root under dry condition 
and pull down the stem into the soil. 

The author wishes to thank Dr. . H. 
Narasimhaiah, Principal, National College, 
Bangalore, for permission to publish this note. 

Botanical Laboratory, L. Narayana Rao. 
National College, 

Bangalore-4, November 13, 1970. 
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Molecular Mechanisms in Memory and Learn¬ 
ing. Edited by Georges Ungar. (Plenum 
Preiis, New York and London), 1970. 
Pp. xiv -f 296. Price $ 15.00. 

The idea that chemical principles are rele¬ 
vant to neural function has met with a great 
deal of skepticism in many scientific circles. 
Historically, the nervous system has been re¬ 
garded essentially as a physical—particularly 
an electrical—machine, and only in the past 
15 years has it become increasingly clear that 
many steps in the neural process are based on 
chemical principles. The molecular approach 
to neurophysiology provides the most recent, 
best-documented, and most controversial evi¬ 
dence of the relation of chemistry to neural 
function. To show its incalculable theoretical 
and practical significance for the future of the 
biological sciences is the broader purpose of 
this volume. 

Providing the first multidisciplinary forum 
and consequent definition of the new science 
of molecular neurobiology, this book surveys 
advances made during the last decade in the 
molecular approach to the mechanism of 
learning and memory. After placing the prob¬ 
lem in the framework of established data, the 
aut.hoi\s discuss the conditions for acceptance 
of the chemical hypotheses, present the experi¬ 
mental evidence, obtained by various methods, 
and interpret them from the biochemical, phy¬ 
siological, cybernetic, and behavioral points of 
view. The authors deliberately introduce 
o])posing points of view, and therefore, pro¬ 
duce a critical ewaluation of the methods, 
results, and their own interpretations. 

This volume will be found useful as an in¬ 
troduction to this new area in biological and 
behavioral sciences. 


rce Nitroxyl Radicals. By Rozantsev. Trans¬ 
lated from Russian by B. J. Hazzard. Trans¬ 
lation edited by H. Ulrich. (Plenum Press, 
New York and London), 1970. Pp. xiv + 249. 
Price $ 19.50. 

A study of the synthesis, structure, reacti- 
ity, and^ use of a new class of free 
mis important monograph presents methods of 
btaining individual nitroxyl radicals stable m 
ir Examining their main chemical reactions, 


this book, written by a pioneer in the field, 
considers, dipole moments of these new radi¬ 
cals, their paramagnetic resonance spectra, 
heats of combustion and formation, their vola¬ 
tilities, kinetic measurements, and the dynamic 
polarization of their solutions. 

Also presented are numerous practical use 
of nitroxyl radicals in chemical, physical, and 
biological research, in the study and stabili¬ 
zation of polymers, and as working substances 
in quantum generators and magnetometers. 

C. V. R. 


Chemistry of the Ionosphere. By A. D. Dani¬ 
lov. (Plenum Publishing Corporation, 114, 
Fifth Avenue, New York, N.Y. 10011, U.S.A.), 
1970. Pp. XV + 296. Price $ 22.50. 

This is an English translation of the original 
Russian text published in 1967 and which has 
been corrected by the author for this edition. 

The Chemistry of the Upper Atmosphere is 
a rapidly developing field of scientific research. 
It is being realised that a. complete understand¬ 
ing of phenomena in the earth’s atmosphere 
requires a detailed investigation of elementary 
processes, particularly chemical and photoche¬ 
mical processes. 

This book attempts to present an integrated 
review of information on the most important 
aspects of the chemistry of the upper atmo¬ 
sphere, covering both laboratory investigations 
of the pertinent chemical processes and studies 
for clarifying the role and rate of these pro¬ 
cesses in the atmosphere. 

The comprehensive nature of the problems 
discussed will be evident from the following 
chapter headings : Results of rocket investi¬ 
gations of parameters of the upper atmosphere ; 
Elementary processes in the ionosphere; Rates 
of processes of dissociative recombination ; 
Rate of ion-molecular processes ; Ion formation 
in the ionosphere ; Negative ions and the D- 
region; Oxygen dissociation; Reactions in 
which, nitrogen and its oxides participate; 
Nitrogen dissociation; Reactions with partici¬ 
pation of neutral and ionized hydrogen and 
helium atoms. 

It should be mentioned that the problems 
discussed in this book are presented as matters 
stood late in 1965. 
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New Visias in Crop Yields. (Indian Councu 
0-- Agricultural Research, Dr. Eajendra Pra- 
jgd Read. Krishi Bhavan, New Delhi), 1970. 
pro. 710. price Rs. 29*50. 

the first of the Agricultural T^ear- 
3ooks proposed to be published by the Indian 
Council of Agricultural Research (ICAR). A 
Drcblem that bedevils India’s progress 
to presperity is how to reach self-sufficiency 
^’CCG production. With the populaftion ex- 
olGsicr/ acting as a Tantalus-cup, it looks as 
^-cugh our efforts in this direction should be 
rl: onlv to grow two ears of corn where one 
*^ev.' "'before, but to bring under the 

two hectares of land where one 
^.-as" brought before. The ICAR with 

:-v multifarious operating units spread through- 
GUu the country has been endeavouring towards 
this goal, and it must be said, with a degree 
of success, in evolving high-yielding varieties 
of crops, developing dryland farming techno¬ 
logy and arid zone researches. 

In this first of the Agricultural YcarSoolzs 
whose objective is to bring together the major 
results of researches that have a bearing on 


our agricultural strategy, specialists have given 
comprehensive accounts of the progress made 
in various fields of agricultural research. The 
topics include plant introduction and plant pro¬ 
tection. genetic improvement of crops, agrono¬ 
mic practices, soil science, and agricultural 
engineering. A. S. G. 


ANNOUNCEMENTS 

Indo-Soviet Conference on Solid-State 
Materials to be Held at Bangalore, 
15-22 December 1971 

The Conference is sponsored jointly by thei 
Indian National Science Academy and the Aca¬ 
demy of Science of the U.S.S.R. and is being 
organised by the Indian Institute of Science, 
Bangalore. The Conference is concerned with 
all aspects of solid-state materials and will 
comprise of contributed papers and selected 
presentations invited by the Conference. The 
following topics are planned to be included: 
(1) :\laterials preparation, structure, charac¬ 
terisation : (2) Optical and spectroscopic pro¬ 
perties : (3) Magnetism and magnetic mate¬ 
rials : (4) Dielectric properties of materials; 

< 5) Physics of semiconductors and metals; 
(6 5 Solid-state theory: (7) High temperature 
and high pressure behaviour of materials; 


and (8) Materials technology, high strength 
materials. 

Interested persons may kindly write to tiie 
Local Secretary, Indo-Soviet Conference on 
Solid-State Materials, Department of Physics. 
Indian Institute of Science, Bangalore-12, India. 

Ninth General Assembly and International 
Congress of Crystallography 
The Ninth International Congress of Crys¬ 
tallography, organised by the Science Council 
of Japan for the International Union, of Crys¬ 
tallography and the Ninth General Assembly 
of the Union will be held in Kyoto, Japan, 
from August 26 to September 7, 1972, 

Further details of the Congress, including 
arrangements for registration, transportation, 
•accommodation, scientific visits, etc., will be 
described in the First Circular (an Ixiformation 
Booklet) which will be distributed in about 
September 1971. 

Copies of these forms can be obtaixxed from 
Prof. R. Srinivasan, Secretary, Nationail Com¬ 
mittee for Crystallography, Centre of Advanced 
Study in Physics, University of Madras, Guindy 
Campus, Madras-25, Indict. 


Books Received 

Composition Reaction and E(iuilibrkiin 
merits in Chemistry. By N. C. Craig, T, S. 
Carlton, M. N. Ackermann, K, C. Schoon- 
maker and W. B. Ren,frow. (Addison-Wesl(‘y 
Pub. Co., Inc., 11, West End House, 11, Hills 
Place, London. W. 1, England), 1970. 
Pp. X-1-341. Price 39 sh. 

Pre^Harvest Maturity in. Sugar Indusiry, By 
S. C. Sen. (Subratai Sen, 113/22(), wSwarup 
Nagar, Kanpur-2), 1970. Pp. viii-f 54. Price 
Rs. 15. 

Agricultural Year-^Book-^New Vistas in Crop 
Yields. (Indian Council of Agricultural 
Research, Krishi Bhavan, New Delhi-1), 
1970. Pp. vi-1-710. Price Rs. 29-50. 

Fourier Methods in Crystallograirliy. By G. N. 
Ramachandran and R. Srinivasan. (John 
Wiley and Sons, Inc., 605, Third Avenue, 
New York, N.Y. 10016), 1970. Pp xiii + 259. 
Price $ 15.95. 

Clinical Toxicology—Snake Venoms and Enve- 
nomation. (Marcel Dekker, Inc., 95, Madison 
Avenue, New York, N.Y 10016), VoL 3, 

No. 3, September 1970. Pp. 343-517. Price 
? 8.50. 
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DETERMINATION OF RUTHENIUM IN FALLOUT SAMPLES 
S. B. HINGORANI and M. SUBBA RAO 
Air-Monitoring Section^ Bhabha Atomic Research Centre, Bombay-85, India 


Introduction 

A NY I'adiochemical procedure to be followed 
for the analysis of fallout samples imme¬ 
diately after a nuclear weapon test should be 
rapid, quantitative, free from contamination 
due to other radioisotopes present in these sam¬ 
ples and should have high chemical yields so 
that it can be used even for low activity sam¬ 
ples. The most common methods available in 
the literature for the determination of ruthe¬ 
nium activity in mixed fission products are : 
(1) Distillation method,^ (2) Non-distillation 

method using extraction technique.-’As a 
part of our studies on fresh fallout for identifi¬ 
cation of nuclear weapon tests a method, based 
on non-distillaition technique, has been adopted 
for the estimation of Ru-103 and Ru-106. The 
sample material is cotton swipe collected by 
rubbing the surface of commercial aircrafts 
arriving at Bombay, with cotton soaked in 
organic solvent. 

Such samples are being routinely collected 
for estimating background levels. Immediately 
after the test, the sampling frequency is in¬ 
creased and detailed analyses are done to get 
information about the test, e.g., fissile mate¬ 
rial, mode of detonation, etc. 

Sample Leaching 

The sample is digested with a mixture of 
3M hydrochloric acid and 0-1M hydrofluoric 
acid in the presence of known amounts of car¬ 
riers on a hot plate in a beaker. The heating 
time is i*educed to a minimum to avoid silica 
of the glass-ware reacting with the hydrofluoric 
acid. The solution is then filtered through 
Buchner funnel using Whatman 54 filter-paper. 
This process is repeated 3-4 times and finally 
the residue is leached with 6 M nitric acid and 
filtered. All parts of the filtrate are then com¬ 
bined and only a known aliquot of this leach 
solution is used for the analysis. 

Chemical Procedure 

A known aliquot of the leached solution with 
added carriers is evaporated to dryness. The 
residue is taken in a small quantity of con¬ 
centrated hydrochloric acid and evaporated 
again to dryness. This is repeated 2-3 times 
to bring the residue into chloride form. The 
residue is finally dissolved in about 10 ml of 
concentrated hydrochloric acid and transferred 


to 100 ml separating funnel. 10 mg of stable 
zirconium is added as a hold back carrier to 
the solution and the solution is neutralized with 
12 M sodium hydroxide solution under running 
tap-water. After cooling, about 20 ml of sodium 
hypochlorite is added to the solution in the 
separating funnel and kept for 2 hours for 
complete oxidation of lower valency species. 

In alkaline medium, ruthenium with hypo¬ 
chlorite forms perruthenate which is unstable 
compound in acid medium and decomposes to 
lower valency state, usually ruthenium tetra- 
oxide. This ruthenium tetraoxide is easily 
extractable with carbon tetrachloride.^ 

After two hours’ oxidation, equal volume of 
carbon tetrachloride is added with concentrat¬ 
ed hydrochloric aicid under cooling conditions 
and ruthenium is extracted from the solution 
by shaking for about five minutes. The organic 
phase is separated and washed with sodium 
hypochlorite: in a fresh separating funnel. 
Ruthenium is then back-extracted from organic 
phase by equal volume of 6 M sodium hydroxide 
solution in presence of 10-15 mg of sodium 
bisulphite. The aqueous layer is separated and 
heated to boiling with a little alcohol. The pre¬ 
cipitate is centrifuged, dissolved in concentrated 
hydrochloric aicid and diluted to about 50 ml 
with distilled water. The ruthenium chloride 
thus obtained, is reduced to metaillic ruthenium 
by addition of magnesium powder. Ruthenium 
is finally filtered through Whatman filter-paper 
542 (22 mm disc), washed, dried under infra¬ 
red lamp and weighed to find the chemical re¬ 
covery. The chemical recovery is found to vary 
between 70-80%. The filter-paper disc with 
ruthenium precipitate is then mounted on a 
perspex planchet and counted in a beta-count¬ 
ing assembly. 

Counting of Ruthenium- 103 and 106 
Ruthenium sample, with a thickness of 
3-4mg/cm2 is counted through an aluminium 
absorber (60mg/cm2) in a low background 
beta-counting assembly using end-window GM 
counter. The absorber stops beta particles of 
Ru-103 (0*2MeV) and Ru-106 (0*039Mev) but 
allows most of the energetic beta particles of 
Ru-106: daughter product Rh-106 (3-5 MeV), to 
pass through. The necessary correction for the 
loss of Rh-106 betas in the absorber is made 
and this count rate is used to estimate fhq 
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Fig. 1. Typical gamma spectrum cf a separated ruinen uni sample. ! he peaks are due tri 
ii>c-10S, Ru--106 and their daughters. 
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Normally, when Ru-103 activity is less than 
10% ot Ru-106 activity, Ru-103 cannot be 
determined with reasonable accuracy. The 
count rates are corrected for absorption, effici-* 
cncy of the counter, chemical recovery, per cent 
disintegration and decay to obtain the activity. 

Results and Discussion 
The chemical procedure described above is 
rapid and quantitative and ruthenium separat¬ 
ed is free from contamination of other fission 
products. Figure 1 gives a typical gamma spec¬ 
trum of a chemically separated sample of 
ruthenium and shows that only two prominent 
peaks due to Ru-103-|-Rh-103 and Ru-106+ 
Rh-106 are present. Any contamination will be 
indicated by additional peaks in the gamma 
spectrum. The purity of the samples as well 
as the accuracy of the estimation can also be 
checked subsequently by following the radio¬ 
active decay of the sample using GM type low- 
level beta counter (Fig. 2). 

The reproducibility of the chemical proce¬ 
dure has been established by quadruplicate 
analysis of two samples and results of this 
analysis are given in Table I. Ruthenium con¬ 
tent (cpm) in the sample and the per cent 
Table I 

Results of quadruplicate analysis 


Sample 

No. 

cpm 

% deviation 
from the mean 

I (1) 

425-0 

+ 4-4 

(2) 

380-0 

-6-6 

(3) 


-7-1 

(4) 

444-0 

4-9-1 

n (u 

415-0 

-2-6 

(2J 

4i0-0 

-3-8 

(3) 

422-0 

-1-0 

(4) 

458-0 

+ 7*5 


deviation from the mean for each of the four 
aliquots are found to be within ±: 10% of the 
average value. Similar experiments have also 
been done to confirm that complete isotopic 
mixing exists between the carrier and the radio¬ 
active ruthenium in the sample. 

The activity levels of Ru-103 and Ru-106 for 
some of the samples collected and also their 
ratios are given in Table II. The values have 
been corrected to test dates and these dates 
are also given in the table. The first* four ratios 
are of A-bomb tests with Pu-239 as the fis¬ 
sile material. The expected activity ratio of 
Ru-103/Ru-106 for this fissile material and 
type of fission is 9-4.''> The variations in the 
first three observed ratios are due to the pre¬ 
sence, in the sample, of old Ru-106 from earlier 
tests. The last four ratios are also of A-bomb 
tests using U-235 as the fissile material. The 
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Table II 

Rubios and 106 levels corrected to test dates 
in swipe samples 


S. 

No. 

Ru-103 

uuc 

Ru-106 

uuc 

Observed 

ratio 

Ru-103/106 

Explosion 
date to which 
ratios 

are corrected 

1 

31,650 

4,490 

7-05 

11-9-1966 

2 

86,500 

12,490 

6-93 

24-9-1966 

3 

73,000 

12,320 

5-92 

4-10-1966 

4 

1,12,000 

9,840 

11-40 

2-7-1967 

5 

1,790 

917 

1-95 

27-10-1966 

6 

9,900 

2,045 

4-84 

28-12-1966 

7 

26,420 

13,340 

1-98 

24-12-1967 

8 

2,300 

1,630 

1-42 

24-12-1967 

expected activity ratio 

of Ru-103 

and Ru-106 

for 

this fissile 

material 

is 78 •4 p 

Here again 


the large variation in the observed ratio is 
primarily due to the contribution of old Ru- 
106 from previous tests. The concentration of 
fresh Ru-106 can be estimated from the mea¬ 
surements of other fission products such as Ba- 
140, Ag-111, etc., performed on the same sam¬ 
ples. The expected ratio of Ba-140 or Ag-111 
to Ru-106 and the measured concentration of 
Ba-140 or Ag-111 gives the concentration of 
fresh Ru-106 present in the sample. Presum¬ 
ing Ru-103 present in the sample to be fresh, 
the ratios of Ru-103 to the estimated fresh 
Ru-106 were taken and they were found to be 
in good agreement with the above expected 
ratios for the two-fissile materials. Thus, the 
present measurements are useful in providing 
supporting evidence regarding fissile material 
used in the weapon tests. 
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SUITABILITY OF CERTAIN CARBON SOURCES FOR THE ENRICHMENT OF 
nitrogen-fixing BACTERIA FROM SALINE ALKALI SOILS 


USHA KHANNA and S. R. VYAS 

Department of Microbiology, Haryana Agrioultural University, Hissar, Haryana 


S INCE Beijerinck^ (1901) discovered the aerobic 
nitrogen-hxing bacterium called Azotobacter, 
a large number of carbon sources have been 
reported to serve as the energy sotirce and 
z-ailding blocks for the species-'^ (Skinner,- 
Bryan,- Fedrov^ and Jensen^). This communi¬ 
cation reports results of an investigation 
bciigned to nnd out which of the several carbon 
sources serve as efficient substrates for the iso- 
'.aticn of Azotobacter and otlier species of aero- 
a:c Hitrogen-nxing bacteria from saline alkali 


coils. 

A wide variety of carbon sources as for¬ 
mate. acetate, succinate, citrate, benzoate, 
salicylate, alcohol, mannitol, sorbitol, glucose 
and sucrose were tested for their suitability 
for the enrichment of the aerobic nitrogen- 
hxing species. The saline alkali soils used as 
inocula in these experiments were obtained 
from the soil-testing laboratories of the Pun- 
jao Agricultural University. Some were also 
collected from the Regional Agricultural Sta¬ 
tion. Gurgaon, Haryana. The soil samples were 
stored at room temperature (30° C) in glass 
cuttles prior to examination, which was done 
wherever possible soon after collection and 
storage. 

Ashby’s medium/^ suitably modified with the 
suostitution of the various carbon sources list- 


ec above, was used in this study as it proved 
to ce efficient in most experiments conducted 
’.vith normal soils. The pH of the medium was 
...c:xn.axned at 7*0 for all the soils and irres¬ 
pective of their pH except in few cases when 
-ne mannitcl medium pH was adjusted corres¬ 
pondingly to the soils used as inocula with a 
view to see it the pH adjustments of the medium 
ccuid lead to different results 


^ ^.x..c.xmen:s m 100 ml of the liquid mediui 
twtn various carbon sources were set i 
150 ml. Erlenmeyers flasks inoculated with dii 
.-went soils of pH ranging from 8-0 to as hig 
ilm cn a rotary shaker (28° C) for 3 
^ays. A Iccpful ci the liquid enrichments Wc 
cn nhe corresponding solid mediui 
hro-wn"”"-,-. transfers were mad 

ra medium. By repeated streak 

medium pure cultures of th 

!• subsequent! 

on Ashby s mannitol agar slants. 


In as much as sucrose has been reported to 
be the most suitable source for the enrichment 
of Azotobacter by Darzniek” and Babak,"'’ a 
comparison of the results was considered 
desirable to be made with sucrose on one hand 
and mannitol on the other. 

The cultures were identified by the i)roce~ 
dures detailed in the Bergy's Manual-^ and Iht* 
capacity of each of the cultures to (lx nitrogen 
was estimated using uniformly mannitol as the 
carbon source. The initial and residual man¬ 
nitol in the cultures before and after grow 111 
was determined by Burton’s procedure 
(Table III). 

Table I 

Relationship hciween the enrichnwni of aerobic 
nitrogen-fixing bacteria and the carbon source 


Carbon 

source 


pH of the soil 
sample 

pH of th 
etirich- 


8*0 

9-0 

9-8 

nient 

medium 

Formate 

_ 

- .- 


7*0 

Acetate 

., _ 

_ 


7*0 

Succinate 

,, — 

* 

* 

7*0 

Citrate 

.. — 


% 

7-0 

Benzoate 

.. — 

_ 

m 

7-0 

Salicylate 

.. — 

* 

- 

7*0 

Alcohol 

.. //. chroo- 


A. 

7-0 


coccunt 


o '(.Yum 


Mannitol 

* 

♦ 


Jkrxia sp. 
do. 

7*0 

9-H 

Sorbitol 

* 

—• 

A. e/.rco- 

7*0 

Glucose 

»}C 

cJiroo- 

(Oci ton 

tlo. 

7*0 


coccum 


* — Represents unidentilied. 

— — not enriched. 

From the results reported in Table I, it is 
clear that only alcohol, mannitol, sorbitol and 
glucose serve as suitable sources for the en- 
lichment of both Azotobacter and Derxia. s})o- 
cies. Whereas nine species of Azotobacter 
chroococcuni could be isolated from sr.Iint^ 
alkali soils, only two strains of Derxia appear¬ 
ed , interestingly, as many as 22 other bac¬ 
teria also grew in the nitrogen-deliciont medium 
but in as much as none of them were found 
capable of fixing nitrogen, they are not con¬ 
sidered important in this connection and were 
not as such taken for identification. 

It is interesting to observe that in one .soil 
of pH 9*0 glucose succeeded in enriching the 
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Azoiobactcr species whereas alcohol failed to 
do so. Equally interesting was the observation 
t;hat only from one soil that sorbitol co-uld 
seek out the nitrogen Uxor. Mannitol, on the 
other hand, not only brought out both the 
Derxia species, but proved to be superior tO' 
sucrose in the em-iohments of Azotohacter as 
well (Table II). Curiously, sucrose provided 
better enrichment conditions for the isolation 
of a( solitary species of Azotohacter from a 
highly alkaline soil of pH 10-2. 

Table II 

Effect of sucrose and 7na7initol on the enrich- 
rnent of aerobic nitrogen-fixing bacteria 


Carbon 

source 

pH 
of the 
soil 

Isolate 

pH of the 
enrichment 
medium 

Sucrose 


S-G 

* 

7-0 



8-9 

* 

7-0 



9-5 

* 

7-0 



9-8 

* 

7-0 

9> 


10-2 

A. chroocuccitm 

7-0 

1 » 


11*1 

* 

7-0 

•!» 


11-2 


7-0 

MannitoJ 


9-7 

A. ehroococeum 

7-0 



9-4 


7-0 



9-6 

* 

7-0 

>> 


9-8 

* 

7-0 



9-8 

A. chroococciim. 

7-0 

,, 


9-8 

9H 

7-0 


* — Represents unidentified. 


Table III 

Nitrogen-fixing abilities of different isolates at 
their optimum pH for growth in Ashby's 


SI. 

No. 

mannitol medium 

at 28^ C 


Name 
of the 
organism 

(S. 

mum) 

Nitrogen 

fi.xcd 

fmg) 

Resicl ual 
sugar 

1 

Derxia sp. 

8-0 

8-4 

0 

2 

»■> • • 

8-0 

12-5 

0 

3 

A. chroococcum .. 

8-0 

2-8 

63 

4 

J, 

8-0 

4-2 

27 

5 

• • 

8-0 

5*6 

46 

6 


8-0 

4-2 

27 

7 


8-0 

5-6 

9 

8 


7-0 

4-2 

0 

S) 

1 

8-0 

.3-6 

36 

10 

• • 

8-0 

4-2 

45 

11 


8-0 

5-6 

18 


Derxia represents an interesting genus of 
nitrogen-lixing bacteria. Jensen et aL^' report¬ 
ed on the nitrogen-lixing capacity of D. gum- 
■Jtiosa from West Bengal soils of pH 6*5. Its 
i: elation from any other soils has not been so 
far reported. The organism isolated by the 
authors resembles D. gummosa in evei'y res¬ 
pect except that it has not only a higher opti¬ 
mum pH (Fig. 1) but has a wider vigorous 
growth range of pH 6 to 10 as compared to 

3 , — 


that of the former which ranges from 5*5 to 
9*0. Both the Derxia species reported here 
could fix appreciable amounts of nitrogen at 
their optimum pH of 8*0. It needs to be pointed 
in this connection that the very same species 
got enriched when the mannitol medium was 
adjusted at pH 7*0 or 9*8, the pH of the soil 
wherefrom the strains were isolated. 



Fig. 1. Effect of pH on the growth of various iso¬ 
lates of Derxia species. 

To conclude, it may be stated that both 
Azotohacter and Derxia species seem to thrive 
in saline alkali soils and mannitol appears to 
be the substrate of choice for their enrich¬ 
ments. It may he desirable to have the man¬ 
nitol broths adjusted to neutrality and/or cor¬ 
responding to the pH of the soils selected for 
isolation. 
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I. iNTROBUCTIOlSr 


rOR the following reasons, Drs. S. V. S. 
F "shastry and M. S. Swaininathan proposed 
-n lio a PL-480 project for the systematic 
Collection of current and 

rice from the north-east parts of India. First 
no .vstematic effort has been made to collect 
•re local rice varieties from this repon in the 
2a=- ceccndlv, from the point of view of oii- 
"t.' orcultivated rices, this region occupies a 
Cdm-El nosition. Tnirdly, people inhabiting this 
re-ion, being of different ethnic origins, might 
-ave operated different selection pressures on 
the wild population. Fourthly, difficulties of 
terrain and inter-tribal rivalries might have 
acted as isolating mechanisms and helped to 
preserve enormous diversity. Lastly, a very 
wide variation in altitude and climatic condi¬ 
tion.! occurrins in this region provide an array 


cf ecological niches. 

Geographically, north-east India comprises 
the eastern range of Himalayas and the valleys 
of Brahmaputra and Surma rivers. It ranges 
from 22= N to 30= N latitude. The elevation, 
from sea-level is from 150 m to 1,500 m. The 
rainfall ranges from about 1,000 m to 5,000 mm. 
Politically, this region comprises of Assam, 
IHeghalaya. Nagaland, Manipur and Tripura 
States of Indian Union as well as the North- 
East Frontier Agency (NEFA) of Assam State. 

North-east India is inhabited by people of 
various ethnic groups speaking different lan¬ 
guages. In the pre-historic time there have 
been immigrations from Tibet, China, Indo¬ 
china and peninsular India. In the historic 
past there have been immigrations from Thai¬ 
land, Burma and Indian plains into this region. 
These people have introduced and preserved 
rice varieties of diverse characters. Cultivation 
of rice in the hi% regions is relatively primi¬ 
tive ; shifting cultivation, locally known as 
“jhuming", being widely adopted. After clear¬ 
ing the forest and burning the refuse, rice is 
dibbled and grown entirely as a rainfed crop. 
After two or three years, the area is abandoned 
and a new area is cleared for cultivation. Tri¬ 
bal habits and superstitions have preserved a 
wide diversity in germplasm. 


The progressive improvement in eoinnuinien- 
tion, education and economic condition of the.M- 
people is, however, fast changing the agricul¬ 
tural scene in this area. 

II. Collection' 

The hill areas were given i)riority in tin' 
collection programme since hardly any eollt'e- 
tion appears to have been made I’rom t.lu'se areas 
in the past. The mode of coUeclion dilTered 
according to terrain, communication, tribal c*u.s- 
toms, local seasons, as well as according In l inn^ 
and funds available. For exami>le, it was 
sible to make a comprehensive col lection in the 
plains directly by the collecting tu'am bt‘eau.se 
of approachable roads and co-operation frtnn 
the people. In the hills, the eollcction was 
often indirect through local ollleials becausi‘ (jf 
communication difficulties and tribal suspicions. 

During the collection programme a sami>lo th’ 
100 g seed was collected for each varitdy 
(mostly from the farmers' store's). Tlu' du|)li- 
cation of varieties was, as far as pns.'-ahh*, 
avoided within a block (a block, reh'r.s In a 
sub-unit of district delimited for ngricuiltural 
and community development activitit's), infor¬ 
mation on the local name of the variety, tin* 
locality where it is grown, duration of crt»p. 
type of cultivation and ty])(' of land was col 
lected for each variety. 

Local types of rice have bc'c'ii colleett'd from 
Meghalaya, Nagaland, NEFA. and {)arts of Assam 
State. A total of 4,830 varieties havt' bc*en col¬ 
lected so far (Table I). .Eliminating tlu' i)rn- 
bable duplicates, the total colleelion may conu‘ 
to about 4,000 only. In general, the ninnlsor 
of varieties grown in any particular area is far 
higher in the plains than in the .hills. Since 
collections are still to be mack' in Manipur. 
Tripura, Mizo Hills and somci i)lain cUstric't.s of 
Assam, the total number of varieties loc'ally 
grown in this whole region may be anywlnua.' 
between 5,000 and 8,000. 

HI. Evaluation 

The material collected was grown at tlu* 
Regional Research Station of lARI, Hydt'rabad 
and lARI, New Delhi, and studic'd for its bota¬ 
nical and agronomic traits. At Delhi, studicLs 
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Table I 


Number 

disirkts 

oj cultivars collected from different 
of Assam, NEFA, Meghalaya and 
Nagaland 



No. 

State 

District 

of Total 

collections 

Assam 

North Lakhimpur 

637 

(Plains) 

Sibsagar 

29 

Kamrup 

231 


Goalpara 

27 


Research Station 
(Titabar) 

182 1,006 

Assam 

Mikir Hills 

170 

(Hills) 

North Cachar Hills 

74 244 

NEFA 

Kameng 

138 


Subansiri 

383 


Siang 

330 


Luhit 

374 


Tirap 

202 1,527 

Meghalaya 

Garo Hills 

784 

Khasi and Jaintia Hills 

547 


Research Station 
(Shillong) 

41 1,372 

Nagaland 

Tuensang 

260 


Mokokchung 

266 


Kohima 

106 681 

4,830 


..... 

■ ---- 

were also 

concluctc’d on protein content, amy- 


losu lierccntaMc and D-Mannitol test for 
drought resistance, while the All-India Co¬ 
ordinated Rice Improvement Project carried 
out screenin^^ for resistance to disease and 
i)t'sts, A few or the interesting^ features of this 
collection are summarised below: 

(a) Piaiit Type.—A majority of the collec¬ 
tions from north-cast India ihavci tall and leafy 
plant type as generally seen in local Indian 
typc‘S. However, a few of them were shorl- 
statiircd (height : 70-11)5 cm) with dark green 
tmd erect or semi-erect leaves and good plant 
typcj. In total 86 cultivars with thin plant! 
type have been identilied. It is noteworthy 
tihat most of them are from hill regions. The 
genetic behaviour as well as the yielding 
ability of these types are being investigated. 

(b) Japonica Type.^. —The collections from 
higher elevations of NEFA resemble japonica 
types (when grown under tropical conditions at 
Hyderabad) in many characters: the plant 
height, culm thickness, temperature sensitivity, 
leaf colour, panicle eharaicters, hairiness of 
lemma and palea, grain size,'etc. The amylose 
content, phenol reaction, alkali digestion, etc., 
as carried out in a few collections as the Gene¬ 
tics Division of lARI also indicate the japonica 


12 ;^ 

nature of some collections. Detailed investiga¬ 
tions of these collections are being undertaken. 
It should be remarked that according to some 
Japanese authors (Morinaga and Kuriyama, 
1955 ; Kiihara, 1968), the differentiation of 
japonica types took place in Himalayan region 
of Asia and these types were subsequently in¬ 
troduced to Japan. 

(c) Glabrous Types. —The glabrous nature of 
the leaf and husk is a rare character in the 
Indian cultivars of O. saliva. This character is 
met with in the improved types, of U.S.A. and 
Surinam. The presence of many glabrous types 
is an important aspect of these collections. 
This character has been reported earlier from 
NEFA, Nagaland and Manipur (Riohharia and 
Govindaswamy, 1960 ; Kulkarni, 1962 ; Krishna- 
murty, Ved Prakash and Sharma, 1967). 
According to Sampath and Seshu (1958), this 
character is met with in the Philippines col¬ 
lections also and has been incorporated into 
American types. 

(d) Glutinous Types. —The glutinous types of 
rice are generally not grown in India outside 
Assam. Even in Assam, these are generally 
found in upper Assam. It would be worth 
investigating if these are early introductions 
from Thailand or Burma by Tai-Ahoms. 

(c) Other Morphological Characters. —Seve¬ 
ral other agro-botanical traits such as tiller 
number, panicle length, number of grains per 
panicle, grain size, total duration, etc., were 
recorded. Many of the local collections appear 
to be good donors for these characters in any 
breeding programme. 

(/) Drought Resista.nce. —part of the mate¬ 
rial has been screened for drought resistance. 
The field testings were done at the Regional 
Rcseardh Station, Hyderabad, and the labora¬ 
tory test for germination in D-mannitol solu¬ 
tion were conducted at the Genetics Division 
of lARI. It appears that many of these collec¬ 
tions arc promising as drought resistant types 
and a few of them have given good yields as 
well (Table II). 

(g) Protein and Amylose Content. —The pro¬ 
tein and amylose content of some of these col¬ 
lections has been analysed at the Division of 
Genetics (lARI). The protein content of these 
rice collections varies from 6% to 14%. In about 
300 collections tested, 20 types have protein 
content more than 10%. These collections also 
differ for the distribution of protein in their 
endosperm. The types with higher protein, 
content distributed in the deeper layers are 
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Table II 

Assam rice collections screened for resistance 
to certain diseases^ pests and physiolcgical 


conditions 


Tested i^r 

No. of 
collections 
tested 

No. of 
collections 
suspected 
to be 
redstant 

Tested 

by 

Blast 

832 

25 

AICRIP 

jnt ksporium 

618 

1 


Bacterial leaf blight 

1,363 

24 

J 1 


(B) 

700 

51 

lARl (Delhi) 

Rice ‘’Tungro” 

130 

22 

AICRIP 

virus 

Gall midge 

1.261 

44 


btem Icrer 

i 348 

91 

,, 

Drought (A j 

3,692 

1J5 

lARl 

.. (13) 

50 

10 

(Hyderabad) 

lAkl (Deld) 


lARI(Oiihi) : Indian Agricakurai^ Rese.uch Insti¬ 
tute, New Delhi. >> 

lAKI (ilyderaba i) : Indian Agrlcuharal Research Insti¬ 
tute, Regional Research Station. 
( Hyderabad). 

AICRIP : All -India Co-ordinated Rice 

improvement Project. 

desirable from breeding point of view. The- 
amylcse content of these collections varies from 
to 23*5''r. Almost all intermediate values 
were obtained for this character. 

(/:) Disease and Pest Resistance. —The col¬ 
lections are being tested for the resistance to 
disease and pests. Up till now, a good number of 
collections have been screened for resistance 
to gall midge, stem-borer Helminthosporium, 
blast, bacterial leaf blight and rice tungro virus. 
Although the results are tentative and need fur¬ 
ther cenfinnation. it appears that these collec- 
«-.cni are premising as new sources of resi'^t- 
ance (Table II). 

IV. Breeding Value 

Although the collection and assessment of 
the material is stiU in progress, the available 
data indicate that local types of Assam pro¬ 
vide a rich source of genetic diversity and offer 
excellent promise for future breeding pro- 
grammes. The dwarf plant type, glabrous 
V A' kernel, high protein content and 

-c.iiiance to important diseases and pasts will 
r*'cve very^ valuable in future breeding pro- 
i.w.....ies. In view of the presence of javonica 
Plant type in this region, the scope and I'imita- 
aons Of japonica-indica hybridization pro¬ 


gramme might be reassessed. The material i.s 
also being tested for cold tolerance, saline 
resistance, resistant to grassy stunt virus, etc., 
and resistance if found for any of these will 
further enhance the importance of these mate¬ 
rials. One of the wild rice (O. uivara) collec¬ 
tion has been reported by the International 
Rice Research Institute, Los Banos, Philippines, 
to be resistant to grassy stunt virus. IncidLUi- 
tally, this is the only known source of resi.st- 
ance to this virus reported so far. 
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Benzohydroxamic acid was deuterated by is 
repeated exchange with heavy water. Progres¬ 
sive rehydrogenation was done by exposing 
samples to controlled atmosphere with 60% 

K.H. for various periods. Spectra were record¬ 
ed in KBr pallet. All operations were done in 
a dry box in nitrogen atmosphere. Typical 
snectra are reproduced in Fig. 1. The relative 
intensities of the bands were measured by 
using the carbonyl band at 1650 cm'^ as inter¬ 
nal standard. This band was found to be in¬ 
sensitive to deuteration. The comparison is 
made of the ratios of the intensity of the band 
to the band at 1650 em’h These are plotted in 
Figs. 2 and 3. 

Hazdi et al have observed three bands in 
S y region in ail hydroxamic acid. These bands 
in benzohydroxamic acid according to previous 
tverkers as also according to present work are 
at 3340. 3080 and 2770 em'h Since at high 
temperature in CCI 4 solution, a sharp band at 
3450 cm'" develops and 3340 cm"i disappears, 
the new band is assigned to monomeric NH 
stretching whose frequency falls to 3340 on 
intermolecular bonding. Since monomeric OH 
stretching band is not observed even at high 
temperature, it is strongly intramolecularly 
bonded and the band at 3080 cm'i is assigned 
to OH stretching. The third bond at 2770 crn’i 
IS assigned to OH by previous workers, but it 


shown to be due to NH from the following 



Spectra of benzchydroxandc acid 
(1} deuterated sample and rehydrogenaled sample expo.^ed 
for (2) 20 min., (3) 2 hrs. and (4) 71 hours. 



7 ime 

m 2. Change of intensity ofb^nd. in proton>gion. 
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Fig. 3. Change of intensity of bands in deuterium region. 


In completely deutcrated benzohydroxamic 
acid throe bands are observed in ND, OD 
stretching region at 2450, 2250 and 2080cm-i. 
During' rcihydro.gcnation, these bands lose in¬ 
tensity and bands in proton region gain inten¬ 
sity, the rate o£ gain or loss of intensity being 
a measure of the rate of rehydrogenation of 
the group responsible for the band. In the 
present case, it is observed that there are two 
types of curves specifically in initial position 
both when the loss of intensity of one set of 
bands and gain of intensity in another set of 
bands is plotted. The bands 3340 and 2770 cm'' 
show a faster rise and 2080 and 2250 cmfastei 
fall of intensity than the bands 3080 and 
2450 cm"' respectively. This shows that rates 
of reihydrogenation arc different for the ND 
and OD groups and that 3340 and 2770 cm 
bands arise from one group and 3080 cm ' from 
the other group. Since 3340 cm ' is assigned 
to NH from independent evidence, the first two 
bands ore assigned to NH and the band at 
3080 cm-' to OH group. This method could be 
applied since there is a measurable difference 
in the rate of reihydrogenation of the two 
groups. A similar study of other bands 
by dcuteration does not show a marked differ¬ 
ence possibly because these involve mixed 
vibrations. 


Dept, of Chem. Tech., 
University of Bombay, 
Bombay, December 14, 


M. R. Padhye. 
R. R. Karnik. 

1970. 
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multiple production of 
antibiotics ; DISTRIBUTION 
PATTERN 

ffereni species of micro-organisms and vari- 
ts of one and the same organism may pro- 
ice, depending upon the cultural conditions, 
.tibiotics similar in their chemical and bio- 
hcal properties. On the other hand, one and 
e same micro-organism may produce an 1 - 
otics differing in their chemical and 
•operties, again depending upon the cultural 
mditions.i This may result in the redi - 
.very of one and the same antibiotic from dif- 
Fcnt sources. A modified ““ 

as been shown to be a good fit ^ ^ 
iiency of such rediscoveries.- In the presen 
ote we show that the modified Poisson dis- 

•ibution is a good fit for the pattern of mul- 
Of anublouos by 

f micro-organisms : (D Actinomycetales , and 

2) Algae, fungi and lichen, 
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Table I 



Data 

on the multiple production of 

antibiotics 


Number of 
antibiotics 
over 
and 

above one 


Number of organisms producing one 

or more antibiotics 

Actinomycetales 

Algae, 

lichen, fungi 

Observed 

Kxpected 

Observed 

Expected 

0 

706 

708-86 

246 

242*63 

1 

66 

65‘40 

33 

36-18 

2 

29 

26-12 

12 

14*62 

3 

13 

13 06 

9 

7-04 

4 

7 

7-24 

3 

3-71 

6 

5 

6-16 

1 

2-04 

6 

2 

3-08 

3 

M7 

7 

1 

1-91 

2 

0-68 

8 

2 

1-16 



9 

0 

C-75 



10 

1 

0-60 




at 59^ 

Calc 3-091 

at 5% 

Calc 7-319 



Tabled 18-31 


Table'^ 14-07 


The soui'ce of data on the report of produc¬ 
tion of antibiotics by various micro-organisms 
is a compilation by Rao and others.*^ In the 
modified Poisson distribution** used here, the 
pdf is given by : 

c y p(PH-I)(p -h2) {p + (r- 1)} 
(cH-l)/ (r-l)!(c+lj" 

(13 

where p and c are constants to be estimated 
using the following relations: 

Mean of X = p/c (2) 

Var (X; == p/c + P/cl ( 3 ) 

Using (2) and (3), p and c were separately 
estimated from the data on antibiotics produc¬ 
tion by the two groups of organism. Using (1), 
the expected frequencies were computed. A 
X- goodness of fit was done. For the purpose 
of fitting the distribution, the upper tail of the 
distribution from frequency 11 and above for 
the Actinomycetales group and from fre¬ 
quency 8 and above for the algae, fungi, and 
lichen group were omitted. Table I gives the 
details of the goodness of fit. In the data given 
here, a variant or mutant is taken as a distinct 
organism. 

In the case of both the groups of micro¬ 
organisms, the goodness of fit of the modified 
Poisson distribution was confirmed. Thus, a 
pattern of distribution is seen in the frequency 
of multiple production of antibiotics by the 
micro-organisms considered. The modified 
Poisson distribution was found to be a good 
fit even if a mutant was not taken as a sepa¬ 
rate organism. However, Dr. K. S. Gopala- 
krishnanj Chief Mycologist, Hindustan Anti¬ 


biotics Ltd., pimpri, has suggested (in a Ud- 
ter to A. Neelameghan) that the kind o± cUita 
presented in Table I would be of greatex- inlt*"* 
rest and value. 

Documentation Res. and A. Neelaiveegiian . 

Training Centre, B. S. S. G-xjpxa. 

Indian Statistical Institute, 

112, Cross Road 11, 

Malleswaram, Bangalore-3, 

Deceviher 17, 1970. 
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EFFECT OF S-AZAGUANINE 
ON RIBONUCLEASE ACTIVITY OIP 
PHASEOLUS RADIATUS SEEDLINGS 

A MARKED inhibition of growth, as well as of 
synthesis of some enzymes like /3-amylasc\ 
pihosphatase and RNase, was observed. witii 
8 -azaguamne in germinating Phaseolus radlcitxis 
seedlings. 1 This prompted a study of the efTect 
of 8-azaguanine (8-AzaG) on the nucleic acidsr 
of the seedlings, RNA in particular, as it. was 
the most probable site of inhibitory actiotx Qf 
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the antimetabolite. In the present investiga¬ 
tion, the effect of 8-azaguanine treatment was. 
explored on the nature of ribonuclease aiction 
on total RNA of the seedlings. 

A set of 20 Phaseolus radiatus seeds grown 
for 3 days with or without 1 mg 8-AzaG, were 
homogenised, at 0-4° C with water to 30 ml and 
centrifuged at 3,000 RPM for 20 min. The 
supernatant was used for assaying the RNase 
activity. RNA was isolated from the 3-day 
seedlings by the method of Lane and Allen.- 
RNase activity was assayed in a total volume 
of 2 ml containing 1ml 0*1% RNA solution, 
prepared in 0*1 M acetate buffer, pH 5*0 and 
1 ml enzyme extract, incubated at 29° C for 
60 min. After adding MacFaydcn’s reagent, 
the centrifugate of each tube was analysed for 
total phosphate.Observations are summarised 
in Table 1. 


Table I*’' 


Enzyme 

source 


Control 

8-azaguanine 

treated 


RNase units per 20 seedlings with 
the substrate 


Yeast 

RNA 

RNA 

RNA 

from normal 

from treated 


seedlings 

seedlings 

252 

504 

144 

(60) 

(100) 

(28) 

36 

216 

88 

(7) 

(42 

(17-5) 


* One unit was defined as the activity which liberates 
1 mg of soluble phosphorus under the experimental condi¬ 
tions. Figures in parentheses represent relative activities 
when compared to the activity of RNase from normal seed¬ 
lings on RNA from the same source taken as 100. 


The activity of the two nucleic acid prepa¬ 
rations to act as substrates for the enzymesi 
isolated from normal and 8-AzaG-treated seeds 
was found to be markedly different. The extent 
of hydrolysis by the enzyme from 8-AzaG- 
treated seedlings was 42% of that of the con¬ 
trol enzyme when normal seedling RNA was 
the substrate, 61% with 8-AzaG-treated seed¬ 
ling RNA as substrate and only 14% using- 
yeast RNA (Schwartz lab.) as the substrate. 
This indicated that not only there was an inhi¬ 
bition of the synthesis of the enzyme during 
germination which is known tO' increase in 3 
days by about 25% in normal germinating 
seeds, but that the nature of the enzyme syn¬ 
thesized and also of the RNA in the two types 
of seedlings was radically different. Thus, tho 
enzyme from controlled seedlings could hydro¬ 
lyse the RNA from treated seedlings only to 


an extent of 28%. Even the enzyme from the 
8 -AzaG-treaited plants could act on the nor¬ 
mal RNA with a much better facility than on 
the treated RNA, the relative action on the 
latter being about 40%. 

8 -Azaguanine is known to be incorporated 
to a large extent into RNA-""' but the extent of 
incorporation into DNA appears tO' be meagre.^' " 
The present observations suggest that the 
8 -azaguanine treatment not only served to 
alter the nature of RNA in the seedlings but 
the nature of RNase also changed significantly. 
During germination, although the total RNA 
content declines, new RNA is synthesised to 
a significant extent.^ Obviously, this new RNA 
is so altered structurally that the pihospho- 
di-ester bonds are not readily accessible to the 
enzyme. Such an altered RNA, mRNA in par- 
ticular'"^ would perhaps be responsible for con¬ 
siderable disorganisation of normal protein 
synthesis. Thus, it has been observed that poly 
UAzaG did not stimulate incorporation of 
valine into polypeptides as efficiently as poly 
U-G in E. coli cell-free system.*^’Inhibition 
of protein synthesis by 8-AzaG due to differ¬ 
ences in template efficiency of codons contain¬ 
ing 8-azaguaninc of guanine during protein 
synthesis has also been observed in B. ceretus.T> 

Bombay University, P. R. Kulkarni. 

Dept, of Chem. Tech., D. V. Rege. 

Matunga, Bombay 19 DD, 

Decemher 5, 1970. 
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AN ELECTRONMICROSCOPIC STUDY 

ON THE ULTRASTRUCTURE OF THE 
PERITROPHIC MEMBRANE OF A 
CHILOPOD ETHMOSTIGMUS SPINOSUS 
TOGETHER WITH OBSERVATIONS ON 
ITS CHEMICAL COMPOSITION 
It is known that the midgut in all the arthro¬ 
pods is internally lined by a thin membrane, 
called the peritrophic membraneJ'-^ Investi¬ 
gations with electronmicrosco'pe disclose that 
this membrane is fibrous and made of strands 
which run in various directions, delimiting 
smaller holes, whose shape is characteristic in 
different groups of arthropods’^'^; the holes, 
are hexagonal in shape in both crustaceans 
and arachnids reflecting their phylogenetic 
kinship-^ ; in insects, on the other hand, the 
shape of the holes is circular.-^> In Onychophora 
and Diplopoda the holes are rectangular in 
shaped’7 differing from the condition noted in 
insects. It will be of interest, in this context, 
to know whether or not the ultrastructure of 
the peritrophic membrane in Chilopoda is simi¬ 
lar to that in Diplopoda and Onychophora to 
which this group is closely related.-'^ In the 
work reported here, observations on the peri¬ 
trophic membrane with electronmicroscope 
have been extended to a chilopod. 

The material used was chilopods of the spe¬ 
cies Ethmostigmiis svinosus. After starving for 
two days, the peritrophic membranes were iso¬ 
lated from different regions of the midgut by 
et al.,^ and washed thoroughly in distilled-water. 
For electronmicroscopic study, the aqueous 
water. For electronmicrospic study, the aqueous 
suspension of the peritrophic membranes were 
taken onto formvar-coated glass screens and 
dried in air at 20-25° C. Such preparations were 
shadow-cast with palladium, as suggested by 
UeMets,*^ and examined with an R.C.A. EMTT-*^ 
electronmicroscope. The methods employed 
for chemical analyses of the peritrophic mem¬ 
brane are given in appropriate contexts. 

Examinations under the electronmicroscope 
reveal that the peritrophic membrane of 
Ethmostigmus spinosus consists of a mat-like 
network consisting of two systems of transverse 
and longitudinal cords or strands, disposed in 
regular order at right angles, delimiting rec¬ 
tangular holes (Fig. 1). All the strands in the 
network are uniform in thickness measuring 
6 to 10 millimicrons. In several places the 
parallel strands are frayed into fibrils of simi¬ 
lar diameter of about 2 to 3 m/t, suggesting 
that the strands of the peritrophic membrane 
-ip their turii are made of smaller fibrils. The 


Scicr^^'^‘ 


size of the holes in the peritrophic membrui^'* 
varies in different region of the midg"iit ; 
the anterior one-third of the midgut, th.e • 

are small, measuring 23 by 38 m/^ ; in 
middle region of the midgut, the holes 
sure 36 by 49 m^ and in the posterior* 
third they measure 46 by 58 
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FIG. 1. A part of the peritrophic membrane froni tl-f* 
middle region of the midgut of EiJmioitignuts .*■/*/>/ 1 '.^\v ?, 
Shadow cast with palladium, X 42,000. 

It may be seen from the foregoing acccam; 
that the peritrophic membrane of Etlvnia.^ti * 
mus spinoiais recalls that in the diplopod lu! ^ :: 
'-t.lhipes^ and the onycihophore Peripatus ti'inhi^^ 
densis'^ in having rectangular holes. This woiiisi 
substantiate the suggestion of Tiegs and IVTan- 
ton-'^ that Onychophora, Diplopoda and Chib'- 
poda are phylogenetically very closely reliih -^t. 

In view of the fact that very little is Ivnow n 
of the cihemical nature of the peritrophic me*!!- 
brane in diplopods and chilopods, the peril 
phic membrane of Ethviostigmus spinos'tts Wii- 
subjected to analyses for protein, lipid. iu: ? 
carbohydrate. 

Paper partition chromatographic analyse.s 4 
the amino-acid constituents of the hydrolysab- 
of the peritrophic membrane, by the metliod 4 <| 
Giri and Rao,70 revealed the presence of le; 
amino-acids (alanine, arginine, aspartic acith 
glutamic acid, glycine, histidine, hydro^cypn 
line, isoleucine, leucine, methionine, plicny] 
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alanine, proline, serine, threonine, tyrosine and 
valine) suggesting the presence of a protein, 
component. The membrane in question is nega¬ 
tive to Sudan Black-B and Nile Blue tests, 
indicating tfhe absence of lipid in it. An. 
intensely positive chitosan reaction obtained 
on the pcritrophic membrane denotes the pre¬ 
sence of cihitin. 

The v^ork of Sundara Rajulid^'^- shows that 
in chilopods the secretions from the midgut 
epithelium contain powerful proteolytic en¬ 
zymes and also a chitinasc. Therefore, it is 
necessary that the pcritrophic membrane should 
have some component to protect it from the 
action of these enzymes. 

It is known from the work of Monno^'^ that 
the intestinal parasites are protected from the 
hosts’ enzymes by the acid mucopolysaccha¬ 
rides present on the surface of their body. 
Therefore, an attempt was made to find out 
if the peritropiliic membrane in Eilimostigimis 
spinosus contains acid mucopolysaccharide. 

The pcritrophic membrane stained deeply 
blue with alcian blue and yielded 7 -metachro- 
masia with toluidine blue indicating the pre¬ 
sence of highly acidic mucopolysaccharide.^* 
The metachromasia was not removed by wash¬ 
ing with 95 ethanol suggesting the presence 
of esters of sulphuric acid.** Methylene blue 
stained the membrane at pH 2-6 and the extinc¬ 
tion point lies between pH 1-0 and H4, The 
capacity to bind methylene blue below pH 4*0 
is considered indicative of presence of sul- 
phated groups.i-* These observations may 
denote that the pcritrophic membrane in Kihw.n^ 
stigmus spmosus contains sulphatcd acid muco- 
polysacohairide. In view of the observations of 
Monne,*-* it is. suggested that the acid muco¬ 
polysaccharide in the pcritrophic membrane ini 
question may protect it from the digestive 
action of the enzymes from the midgut secre¬ 
tions. 

An unsolved problem in insects is the nature 
of tlhe component that may protect the pcri¬ 
trophic membrane from the midgut enzymes.'* •'» 
But no attempt has so far been made to look 
for the presence of acid mucopolysaccharides 
in the membrane. It will be interesting, in 
the light of the present observation, to find 
■out if the peritrophic membrane in insects 
also has acid mucopolysaccharide to resist the 
action of midgut enzymes. 

Part of this work was carried out in the 
Kotor Marine Biology Institute, Yugoslavia; I 
am thankful to the Director, Dr. V. P Lepetic, 
for provision of facilities, I grateful tO' 


the Smithsonian Institution, U.S.A., for finan¬ 
cial support, and to Prof. G. Krishnan for 
helpful criticism. 

Dept, of Zoology, G. Sunoara Rajulu, 

University of Madras, 

Madras-5, December 8, 1970, 
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THE OCCURRENCE OF A CYST OF 

SARCOBYSTIS LANKESTER, 1882 IN 
THE CEREBRUM OF A GOAT 

The protozoan parasite of the genus Sarco--- 
cystis commonly infesting the striated mus¬ 
cles like heart, tongue, diaphragm, and 
ocsophagial muscles, has been reported from 
all species of herbivorous animals. Sarco- 
sporidia have also been reported from, omni¬ 
vorous mammals and reptiles. The parasite is 
often found incidentally during microscopical 
examination of post-mortem materials. Bigalke 
and Tustin* recorded this parasite in the cere¬ 
bellum of an ox. The object of this note is to 
place on record its occurrence in the cerebrum 
of a goat. 

On tihe routine microscopical examination of 
formalin fixed and haematoxylin-eosin stained 
sections of brain tissue collected from a goat 
which had died of pneumonia and enteritis, a 
single cyst was found in the grey matter of 
the cerebrum (Fig. 1). The cyst was oval or 
elliptical with a clearly demonstratable cyst- 
wall which remained unstained by haema¬ 
toxylin-eosin stain. The cyst measured 
148/74 M in size, and containeci within thii^ 
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cyst were spherical, ovoid and elliptical to 
typical banana-shaped spores with rounded 
ends. The spores were purple in colour with 
darkly-stained nuclei. The banana.-shaped 
spores measured 10 At to 12^ in length and 
to 4 At in width. 





FIG. 1. Section of brain showing a cyst of Sarcocysiu 
H & E, X 290. 


It is interesting to note that no cellular re¬ 
action was present in the brain around the 
parasitic cyst (Fig. 1). It is generally known 
that the parasitic cyst does not always evoke 
any tissue reaction around them in striated 
muscles also. 

The parasite in question in the brain was 
identified as a cyst of Sarcocystis on the basis 
of the size and shape of the cyst, nature of 
the cyst-wall, and morphology of the spores 
contained within the cyst from closely related 
organisms like Besnoitia besnoi'ti (Marotel, 
1912), Toxoplasma gondi (Nicolle and Man- 
ceaux, 1909) and Nosema cuniaali (Levaditi, 
Nicolau and Schoen, 1924). 

My thanks are due to Shri M. C. Tewari for 
the photomicrograph. 

Division of Pathology, P. K. R. Iyer. 

Indian Vet. Res. Inst., 

Izatnagar, U.P., September 18, 1970. 
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SPECIFIC LOCUS MUTATIONS IN 
MAIZE BY CHEMICAL MUTAGENS 

Diethyl sulfate (DES), an alkylating agent, 
and hydrazine, a thymidine specific ohemical,!’^ 
were used for inducing specific locus mutations. 
Seed of a multiple stock homozygous for the 
markers qZ^. Zq., a^ et Ao Dt C and R were 
pre-soaked for 24 hours prior to treatment with 
10 different cpncentrgtiong. of DE^ ranging from 


0-003 M to 0*01 M for eight hours. The ' 
mination rate decreased from 89% to 6% u A 
increasing concentration. The control seed g. ' 
minated within two days and the germinalr ^ 
was 96%. Some of the treated seed did ’ 
germinate until the ninth day after treatm« i-'f 
Yellow-green, yellow, and albino chloroj)!.-. 
sectors were observed on the leaves of 
plants, however, the yellow and albine sec! •- 
were very few. The frequency of yellow-gr*. ^ 
sectors is summarised in Table I. 

Table I 


Frequency of yellow-green sectors 


Concentra¬ 
tion of 
D.E.S. 



Leaf number 


Frj{ivirJ- 

1 

2 

3 

4 

5 

6 

7 

I 

8 plani' 

0-003M 

9 

7 

10 

6 

6 

3 

2 

10. Ki# 

0-0035M 

6 

4 

7 

3 

2 


1 

1 10/-^^ 

0-004M 

7 

8 

7 

•. 

2 

, . 

,. 

8/r/ 

0*005M 

,. 

,, 

2 

1 

2 

1 

• • 

4/14 

0-006M 

1 

1 

2 

1 

* , 

.. 


2/4 

0*008M 

1 

3 

3 

1 

*• 

*• 

•• 

4/7 


The sectors were persistent after appearar. ' 
and continued throughout the development. %’ 
correlation was observed between the mulai.^ 
concentration and sector number or sector ; 
or the position of the sectored leaf. None 
the plants had both albino and yellow scc-t- 
Yellow and albino' sectors occurred from " ^ \ 
third leaf onvrards except in the case of O-Oh:. 
treatment in which one of the plants hai i . ^ 
yellow sector on the second leaf. The yelh -v 
green sectors which were the most conn • 
could be observed on any leaf. In the O-Ou:- 
and 0-0035 M treatments, nine bifurcated . t .. 
14 trifurcated leaves were observed. Po' . > 
sterility which showed an increase with >: ; 
creasing mutagen concentration was al 
13-18% in the 0-003 M treatment, and ah r, 
23-71% in the 0-005 M treatment. 

Out of the 269 plants, two plants in the 0-0t<! 1 
treatment, two in the 0-0035 M treatment ..:i 
one in the 0-004 M treatment were liguh*;* 

It may be pointed out, however, that the }>»■!.. - 
trance of the Zq^» is incomplete. 

Five hundred seeds of the purple Ik a : 
zygous dominant stock Lq^ Su^ Pr \ 

GZj Wx and were treated with O-On*^ | 
hydrazine hydrate (80%) for 23 hours 
one hour of pre-soaking. By the fifth - ^ 
after treatment, only 295 seeds (58%) gex !: .: 
nated whereas in the control tihe germinateq 
was. 96% within three days. There was no f 
ther germination in either case. Two goltu? 
and two yellow seedlings were observed ana -y, 
tihe seedlings of the treated seed, In i f 
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soiled progeny a colourless (while) sugary 
kernel, two yellow kernels and four colourless 
(white) kernels were observed. No chloro¬ 
phyll sectors were observed. 

In maize it is known that nine genes includ¬ 
ing A C R and Pr are known to control the 
production of purple colour. The yellow colour- 
can be explained on the basis that the Y gene 
gels expressed when at least one of the nine 
genes is present in the homozygous recessive 
condition. In order to get a colourless (white) 
kernel, the gene for yellow endosperm also* 
must have mutated to the homozygous reces¬ 
sive (yy) state. The colourless (white) sugary 
phenotype can be explained on the basis that 
at least one of the genes for purple colour, thei 
gene Y and the gene are present in the 
homozygous recessive state. The golden seed¬ 
ling phenotype is observed when the gene 
is present in homozygous recessive stage. The 
two golden seedlings observed could be due to 
reversions of the G|. 

The observations suggest that hydrazine in¬ 
duced these simultaneous mutations of both 
the alleles to the 'homozygous recessive state’ 
and the mutant phenotype is observed in the 
Ml itself.*' On the other hand, only chloro- 
i;lhy]l sectors were observed in plants from DES- 
treated seed in the and gene mutations- 
could be observed only in Mo. The higher 
frcquenc.y ot yellow-green chlorophyll sectors 
compared to others, i.c., yellow and albino, 
may reflect on the fewer number of loci in¬ 
volved. Alkylating agents in general may 
bring about a change in DNA directly by alky- 
Irjting the bases or indirectly by breaking the 
sugar phosphate bond.- It is known that 
hydrazine .specillcally attacks thymidine in DNA 
and also induces simultaneous mutations in 
However, alkylating agents may not 
produce simultaneous mutations like hydra¬ 
zine. The present observations clearly suggest 
that hydrazine induces specific locus mutations 
in the Mj itself even in maize. 

V. S. G. Chandra Sekhar. 

G. M. Reddy. 

Dept, of Genetics, 

Osmania University, 

Hyderabad-7, December 9, 1970. 
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FLORAL ANATOMY OF ORYGIA 
DECUMBENS FORSK. 

The floral anatomy of the Molluginaceae has 
received very little attention. The only paper 
in this regard is that of Sharma (1963) who 
has dealt with the floral anatomy of Gisekia 
jjharnaceaides, Semonvillea pterocarpa, Mollugo 
cerviana, M. nudicaidis, M. pentaphylla, Glinus 
loioides and G. oppositifalius. A similar study 
of Orygia decumhens of the Molluginaceae 
differs from the previous report of the family 
in many resjpects. 

The pedicel has a stele of numerous conjoint, 
collateral bundles in a ring. It gives traces to 
the floral organs. In the quincuntial perianth 
the median trace for the anterior and posterior 
tepals arisei:^ independently earlier than the 
marginals and forms the tepal dorsal (Figs. 2, 
4). One of the marginals of each of these 
tepals functions as; a conjoint marginal and 
branches to form the marginals of both the 
outer and the inner tepals (Figs. 3, 5). This 
condition differs from that of Semonvillea 
p':eTOcarpa and Glmus lotaides where the con¬ 
joint bundle isi between the outer and the inter¬ 
mediate tepal (Sharma, 1963). Both the inter¬ 
mediate tepal and the anterior inner tepal 
opposite to it receive independently a midrib 
and a marginal each (Figs. 5-7). This is fol- 
low'ed by the origin of a conjoint marginal 
(Fig. 7) which branches and forms marginals 
for both the posterior inner tepal and thei inter¬ 
mediate tepal that is adjacent to it (Figs. 8-10) 
c’jiid a midrib for the posterior inner tepal 
(Fig?. 8, 9). In this way the posterior inner 
tepal receives marginals from two conjoint 
bundles while the anterior inner one from one 
conjoint bundle. Such a condition is not re¬ 
ported previously in the Molluginaceae. All the 
marginals and midrib traces of the tepals 
branch freqiuently unlike in other members 
previously investigated. Meanwhile, in the 
receptacle two rings of vascular bundles are 
organised. The outer ring is of the staminal 
trunk traced and the inner ring is of the recep- 
tacular bundles (Fig. 10). The opposititepalous 
or alternitepalous disposition of the staminal 
trunk traces is not distinct. The staminal trunk 
traces branch many times. The outer two 
rings of these traces supply the flattened peta- 
loid staminodes while the rest enter the sta¬ 
mens (Figs. 11, 12). The petaloid staminodes 
and the fertile stamens are connate at the base 
to form a small tube the inner side of v/liich, 
is secretory containing densely stained cellsl 
(Figs. 1, 11) resembling only Semonvillea 
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ijy.i'occrDa in this respect. This short staminal 
*:ube surrounds the base of the ovary where 
the reccntacular stele organises five dorsals 
;F:g. ll j* As the locales appear higher up in 
thelsvarv, the receptacular bundles which alter¬ 
nate with the dorsals, split and their xylem 
grcups occupy the lateral position denoting the 
orsanization of the marginals of the carpels 


(Figs. 13, 14). At a higher level the marginals 
of each carpel fuse and subsequently merge 
with one another to form a placental vascular 
cylinder from where the ovular traces origi¬ 
nate and supply the two rows of ovules in each 
locule (Figs. 15, 16). In the same upward 
sequence the placental vascular cylinder re¬ 
solves into five fused marginals in the first 



digerent levels. X19, ’ Figs.'13-19 T.s’. ova^ irem the^LI’ 

i V tepal : at, anterior outer tenal • UrfZ! levels, X 23. 

fused marginal; i«t t, intermediate tepal• « midrZ ^^ '• ““’■ginal; r/, disc; 

ty, placental vascular cylinder; 2 >/, posterior tenal • W ^ posterior inner tepal; pi 
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instance (Fig. 17) and the constituent margi¬ 
nals of the adjacent carpels subsequently 
(Fig. 18) and are used up in supplying the 
ovules. Simultaneously the dorsals; move to 
the periphery of the ovary and branch forming 
many secondary marginals (Fig. 13) supplying 
the car]:)ellary wall unlike the two secondary 
marginals which are cither conjoint with each 
dorsal as .^'cen in Gisekia and Glhi'iis or origi¬ 
nating from the recoptacular stele independent 
of each dorsal as in Molhtgo niidicaulis 
(Sharma, 1963). These secondary marginals 
fuse higher up and fade away. liowever, the 
mid-clors'al bundles of the five carpels alonc' 
extend Into the live iiliform styles (Fig\ 1) as. 
in Gisi'ida and GUnus (Sharma, 1963). The 
placentation is axile. In the upper region of 
the ovary the septae separate from one another 
(Fig. 19) as in Molhtgo and Gliuur. (Sharma, 
1963) supporting Ihe derived nature of the 
parietal placentation from the axile (Puri, 
1952 ; Sharma, 1954). 

To sum up, the flower of Oyijgia dccmitbcns 
is monochlamydeoLis with five free quincuntial 
tcpals. The vascular traces are three per tepal 
arising independently from the rcceptacular 
stele forming separate gaps. Both tcpals and 
stamens exhibit dirferent degrees of cohesion 
as indicated by their vascular traces and sur¬ 
face fusion. There is no adnation between the 
stamens and tepals. The adaxial base of the 
staminal tube is secretory. The gynoecium is 
pentacarpcllary, syncarpous, superior and 
pentalocular. The axile placenlation with two 
rows of ovules in each loculc presents the 
appearance of jDarietal placentation at the 
ajpex. The numerou.s secondary marginals of 
the carpels are conjoint with their dorsals. 

We are grateful to Professor B. Tiag'i for 
encouragement. 

Dept, of Botany, H. S. NarayaN'a. 

University of Rajasthan, B. C. Lodha. 

Jaipur, India, Noi:>C'inber 23, 1970. 

1. Puri, V., “ Placentation in angiosperms,” Bot. Rc7> , 

1962, 18. 603. 

2. Sharma, H. P., /. Indian hoi. Soc., 1954, 33, 98. 

3. —, Ibid., 1963, 42, 19. 


EFFECT OF ASAFOETIDA ON ROOT 
INITIATION IN BEAN PLANTS 

The present note deals with the effect of com¬ 
mercial asafootida on root initiation in bean 
plants. 

In the experiments conducted, solutions (A) 
asafoetida (AF); (B) indole-butyric acid 


(IBA); and (C) indole-butyric acid and asa- 
foctida combiined solution of the following 
concentrations (ppm) : (1) 0*195/2, (2) 0*390/ 
2, (3) 0*781/2, (4) 1*562/2, (5) 3*125/2, 

(6) 6-25/2, and (7) 12*5/2 were prepared in 
half strength Hoagland’s solution. 

The bean seedlings were grown in dark, and 
when they reached 10" to 12" in height, they 
were removed and cut 5" below the cotyledons, 
and only the aerial parts were used in the 
experiments. 

The culture solutions were taken in differ¬ 
ent conical flasks and the cut seedlings were 
grown in them. The control plant was maiii- 
tairiod in half strength Hoagland’s solution. All 
plan hi were kept under constant illumination 
from 7.30 a.m. to 5.30 p.m., and maintained at 
rcom temperature. Every alternate day, solu- 
liojio were changed. On the eighth day seed¬ 
lings w'ere removed to count the number of 
roots formed. Experiments with solutions A 
were repeated thrice and those with solutions 
B and C twice. The results are shown in 
Graph 1. 



done, o-j fiobutions, 

FIG. 1. Relation of soln. concentrations to the number 
of roots in Bean Seedlings. A=AF soln.; B==IBA soln ; 
C = IBA & AF combined soln. 

As can be made out from the graph, asa- 
footida alone has a slight enhancing effect on 
;root initiation, particularly in concentrations 
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:-562 2 p.p.m. and 3*125/2 p.p.m. ; but in other 
ccncentraiions it has a retarding e-ffect. This 
'ittcr effect is more striking in the combined 
solution, particularly in concentration 12*52/2 
ppm root development is completely inhibit¬ 
ed. In the remaining concentrations the num¬ 
ber of roots produced is reduced approximately 
by 1/3 of the roots produced in IBA alone. 

2 Jy thanks are due to Prof. L. Narayana Rao, 
Prof. T. Tatachar and Dr. H. Narasimhaiah for 
their kind help and encouragement. I am also 
grateful to the UGC for financial assistance. 
Dept, of Botany, G. R. Kantharaj. 

Xational College, Bangaiore-4, 

Xorcniber 18, 1970. 


number (n) of this species Rhizopus ai'rhizus 
Fisher. 
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SOMATIC CHROMOSOME NUMBER OF 
RRIZOPTJS ARRHIZUS FISHER 

Gexus Rhizopus belongs to the order Mneo- 
rales. Nuclear behaviour of some members of 
this order had been studied in the past by 
Cutter (1942;. Baird (1924) reported on the 
structure and behaviour of nucleus in Rhizo- 
pus nigricans Ehrb. An extensive investigation 
cn this aspect specially of the nuclei of grow- 
ing hyphae and of spores of many fungal 
representatives of the order Mucorales was 
n.c:.de by Robinow (1957) in the recent past. 
Very recently, however, Falnagan (1969) has 
made study on the nuclear division in the 
vegetative hyphae of Rhizopus nigricans Ehrb 
and lepcrted the somatic ( 71 ) chromosome- 
number to be 16. No report has as yet been. 
iTic-de regarding the chromosome number of 
Rhizopus arrhizus Fisher which prompted the 
authors to undertake the present work. 

\oung mycelia were made to grow in pure 
cultui'e. The fresh and growing mycelia were! 
harvested and then fixed in a fixative of abso- 
Mte alcohol, acetic acid and chloroform in a 
ratio of 6 : 2 : 1 . After fixation of 24 hours 
small quantity of material was put in a freshly 
prepared ^ fixative and was stained with 
acetocarmme. A few threads of mycelia were 
investigated for their nuclear division by 
squash metiiod. ^ 

f.Jm? vegetative hyphae of the 

yere found to divide according to con- 
lona mitosis, 16 chromosomes were ob 
served during metaphase stage of mitosis which 
c nrs report of the somatic chromosome 


I'uotoraicograph showing nuclear division 
(Metaphase stage) of a vegetative hypha with 16 chromo- 
somes, X 3,600. 

The authors express their gratitude to Pro¬ 
fessor J. P. Sinha, for the facilities extended 
to them and to Shri K. D. N. Akhaury for his 
help in preparing the photomicrographs. 

Department of Botany, Kalyan Ganguly. 

Ranchi College, Mahendra Prasad. 

University of Ranchi, 

November 27, 1970. 
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EFFECT OF MORPHACTIN ON LEAF 
MORPHOLOGY AND TENDRIL 
FORMATION IN MOMORDICA 
CHARANTIA LINN. 

Recently, certain morphogenetically active 
derivatives of fiuorine-9-carboxylic acid (mor- 
phactins) have evoked considerable interest, 
both for possible use in agriculture and as an 
aid in solving problems of morphogenesis in 
higher plants.' The strong and multifarious 
action of morphactins on growth and develop¬ 
ment sort out these chemicals as novel growth 
legulators.- In our studies on physiology of 
Indian cucurbits interesting observations were 
made on the effect of morphactin on tendril 
growth and leaf morphology of Momordica 
plants; the results are summarized in this 
report. 

As reported elsewhere/' plants of Momordica 
were grown in earthenware pots in the garden, 
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and sprayed with the desired concentration 
(2 mg, 5 mg/pot) of morphactin when the seed¬ 
lings weie 12-15 days old. Momordica cha- 
rantia Linn, is a slender much-branched, twin¬ 
ing annual herb which climbs with slender,, 
elongate, pubescent simple tendrils (Fig. la). 
The leaves are orbicular in outline, cordate 
at the base and deeply divided into 5-7 lobes ; 
the lobes being acute, apiculate, and coarsely 
spinous dentate (Fig. lb), Morphactin treat- 



Frc. 1. (a) (From L. to R.). A branch from control 
plant showing, tendrils; a branch from plants once sprayed 
with morphactin (2mg/pot) without any tendril; a branch 
from morphactin treated plants 1V months showing re¬ 
covery from morphactin treatment. (//) Above; Leaves 
from control plant. Below; Leaves from treated plants. 

ment affected the dormancy of the lateral buds, 
and as a result the usual vine habit of growth 
was completely changed, and the treated plants 
were bushy in appearance with short branches. 
The bushy habit of the treated plants was 
expressed not only in the shorter shoots and 
nodes, but also in partial suppression of ten¬ 
dril formation (Fig. 1 a). Even after one spray 
treatment (2 mg/pot) not a single tendril could 
be seen for about a month after which the ten¬ 
drils formed normally. However, by increas¬ 
ing the spray levels (5 mg/pot and above) 
tendril ’ formation could be arrested indefinite¬ 
ly. Further, it was interesting to note that 
under the influence of morphactin some of the 
branches of the treated plants started produc¬ 


ing almost entire leaves instead of deeply pin- 
natifid-lobed leaves (Fig. lb). Several genes 
are known which modify the form of leaves.^ It 
remains to be. explored whether morphactin 
treatment affects the activity of such genes. 
However, it was almost a coincidence that 
usually till the entire leaves developed no ten¬ 
drils were formed. Thus it would appear that 
morphactin treatment affected both leaf mor¬ 
phology as well as the tendril formation simul¬ 
taneously. 

Interpretation of the morphological nature 
of the tendril hasi been controversial. In Cucur- 
bitaceae it has been variously interpreted as 
axis plus leaf, leaf branch, stipule, 'out growth, 
of the bud axis', 'stipule-stem complex’, etc.^ 
The specific inhibition of tehdril formation and 
not the lateral branches following treatment 
with morphactin would possibly, suggest that 
tendril has a specific character distinct from 
the usual axillary shoot of plants. However, 
it is known that though the meristem of the 
tendril originates by cell division from the 
totipotent cells of the shoot apex, determi¬ 
nation as a tendril is established early in the 
ontogeny of the primordium, and perhaps it 
is because of this that, while the cells of the 
tendril differentiate into essentially the same 
cell types as those in the vegetative shoot, ‘the 
pattern and the product are different’.<5 There¬ 
fore, the production of tendrils might appear 
to be an interesting case of gene activation. 
If it be so, it would be interesting to know 
how it is regulated at the shoot apex, and pre¬ 
cisely what role morphactin plays in bringing 
about inhibition of tendril growth. 

Botany Dept., Narendra Sankhla. 

Universiy of Jodhpur, 

Jodhpm*, October 5, 1970. 
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ISOLATION OF A NEW CULTIVAR OF 
EUROPEAN DILL (ANETHUM 
GRAVEOLENS LINN.) IN INDIA 

Dill is an important condiment crop in India, 
the leaves and fruits of which are extensively 
used in culinary and medicine besides export 
of over 600 tons of its fruits annually. The 
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systematics of the Indian Dill plant has long 
been a controversy and the authori’2 has recent¬ 
ly described it under Anethum graveolens sub 
sp. sowa (Roxb. ex Flem.) Gupta. Pharmaceu¬ 
tically, the Indian type Dill fruits are regarded 
as inferior to its European counterpart because 
of low percentage of carvone and large quan¬ 
tity of dillapiole present in its etherial oilJ 
The exotic Dill, therefore, has been introduced 
under cultivation in farms of Jammu and 
Kashmiri^ and later ait CIMPO Farm, Haldwani, 
in Tarai region of Uttar Pradesh^; the oil dis¬ 
tilled from these crops were found to conform 
with pharmacopoeial standard. A lower (fruit) 
yield and higher rate of seed shattering during 
ripening has been the main drawbacks of the 
crop in comparison to the Sowa crop for large- 
scale cultivation in India though the collection 
of full-grown green fruits has been recom¬ 
mended to reducing such losses.^ A high-yield¬ 
ing cultivar, therefore, has long been desired. 





plate. I. European DU! ; (Haldwani selection). 


of th! f obtained 20 commercial cultivt 
m-ior nT"'" indigenous type DUl from 
m.jor Dill-gro^vmg countries of the world a 

CIMPO Farm, Haldwani (Nainital) T 

t 30 m from each other, in a homoseneoi 
oam soil, rich in humus and nutrients. T 


range of variations in growth, branching and 
seeding including size and weight of the um¬ 
bels, umbellules and fruits were recorded and 
has been reported partly elsewhere.*^ A number 
of single plant selections were made and a pro¬ 
mising cultivar was thus isolated which on 
further randomized replicated trials gave sig¬ 
nificantly (statistically) higher yields than the 
parent stock. This selection is dwarf in size 
(average height 96 cm), bearing fewer comp, 
umbels (average 23*50 cm), each of which is 
larger in size (peduncle 22 cm in length) and 
bigger (dia. 29*00 cm) in spread (see Plate I); 
these in turn bear over 1,600 mature fruits in 
a terminal umbel and over 1,0QO fruits in the 
axillary ones. The mature, full-grown fruits 
are conspicuously bigger in size and heavier 
in weight such that a single plant yield comes 
to 38*25 gm (average fresh weight) fruits in 
comparison to 27*23 gm from, the much-grown 
English stock. The dimension of peduncle, 
pedunculii and pedicel too are conspicuous and 
the stouter nature' of the pedicel, in the opi¬ 
nion' of the author, contribute to the develop¬ 
ment of about 90% of the flowers into mature 
fruits. This selection is called as ‘Dill : Hald¬ 
wani Selection’ and is under further approba¬ 
tion trial. 

Central Indian Medicinal Rajendra Gupta.^ 
Plants Organization, 

Bangalore, November 16, 1970. 
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ON THE STRUCTURE AND MODE OF 

germination of akinete of 

ANABAENA VARIABILIS KUTZ VAR. 
tCASHIENSIS (BHARADWAJA) FRITSCH 

During study of the sewage algae of Lucknow, 
we came across Anabaena variabilis var-kashi- 
ensis in the month of September 1969. It was 
thought desirable to study the structure and 
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life-history of this species of Anahaena. The 
description is based on material preserved in 
4% formalin. The alga was found growing in 
sewage along with Navicula, Phormidium, 
Oscillatoria and Myxosarcina. 

The thallus is soft and mucilaginous and 
forms deep green patches on the side of the 
nala along with other algae. The trichomes are 
irregularly curved and more or less entangled 
with each other. A trichomes are devoid of 
mucilaginous sheath. 

The cells are barrel-shaped, 4-2 m broad and 
2-8^ to 4-2/^ long. The contents of the vege¬ 
tative cells are coarsely granular. The cells 
are slightly constricted at the joints. The end 
cell is pointed (Fig. 1). 



FIGS. l”15. Fig. 1. End Cell pointed. Fig'^ 2-4. 
Varying shapes of heLeruC>st. lig 5. ( yliuclricalhetcro- 
cyst in relation to akiuete. F'ig. Ch<iins of aUinetes. 

Figs. 9—14. Germination stages of Akinete (two to ten- 
celled germlirg). Fig. 15. Point at which exospore 
dissolved. 

The heterocysts are usually single, inter¬ 
calary wider than the vegetative cells and occur 
at regular intervals throughout the length of 
the trichome. In the young filaments the hetero¬ 
cysts exhibit difference in size and shape. Obvi¬ 
ously, one is older than the other (Figs. 2, 3, 
4). They are 5*6 ju broad and 5-6^ to 7-0 
long, cylindrical or barrel-shaped, 


The akinetes are formed in long or short 
chain of two to six (Figs. 6, 7, 8) and are re¬ 
mote from the heterocysts (Fig. 5). They are 
usually barrel-shaped with flattened ends, 
8-4/u to 9*8/^ long, 5*6 to 7*0 broad with 
thick firm exospore and delicate endospore. 

Various stages of akinete germination has 
been observed, in nature. When young, the aki¬ 
netes are barrel-shaped but later become ovate 
or oblong and the colour changes from blue- 
green to pale-green and finally to brownish In 
the germination of akinetes at first a two-celled 
germling is formed (Fig. 9) which undergoes 
further division and forms a three- to few- 
celled germling (Figs. 10, 11, 12, 13, 14). Dur¬ 
ing germination the exospore from one side 
dissolves (Fig. 15) and the germling comes out 
from the exospore. As a result of further divi¬ 
sion, the germling grows into a new filament. 
The germination of akinete in A. variabilis 
Kutz var. ellipsospora differs from the present 
form. In the former, during the germination, 
the part of exospore becomes dissolved and the 
contents escape along with the endospore. At 
this stage, division takes place and develop 
into a. new filament. 

Our grateful thanks are due to Dr. P. N. 
Saxena for valuable suggestions, P. C. Roy for 
technical help and the Director, National Bota¬ 
nic Gardens, Lucknow, for providing facilities. 

Dept, of Botany, V. P. Singh. 

University of Delhi, 

Delhi-7 ; and 

Algology Laboratory, Indira Arora. 

National Botanic Gardens, 

Lucknow, December 7, 1970. 
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TOLERANCE OF BLUE-GREEN ALGAE 
TO PESTICIDES 

The use of high-yielding, fertilizer responsive 
dwarf rice varieties together with the use of 
powerful pesticides, some of which are applied 
to irrigation water makes it relevant to con¬ 
sider whether algal cultures could still be used 
under these conditions. The positive influence 
of algalization on the high-yielding rice varie¬ 
ties under high, levels of fertilization has been 
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earlier shown.*'® The present communication is 
a preliminary report on the tolerance of nitro¬ 
gen-fixing blue-green algae to some pesticides. 

Twenty-eight strains of blue-green algae bei- 
longing to five different genera were tested 
against varying concentrations of eight pesti¬ 
cides (Table I). The cultures were maintained 
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compounds like Cotoron, Diuron and Linuron 
as well as to the triazine herbicide, Propazine 
(Table I). The non-nitrogen~fixing Anicystis 
nidulans was found to tolerate high concentra- 
itions of all the pesticides examined. Some 
strains of algae have been used to assay the 
soil-applied herbicides, Besides being able 
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Table I 

Tolerance of nitrogen-fixing and non-nitrogen-fixing hlue-green algae to pesticides. Figures 
in parenthesis refer to the number of strains tested 


Ana^aena Nostoc Aulonra Tolypothrix Anncvsiis 


Pesticides 

Rates 

(kg/H)* 





fertilissima 

tenuis 

fzidulans 

TS 

TL 

TS 

TL 

TS 

TI. 

TS 

TD 

'PS 

TL 

Cera son • • 

0*03- 0*34 

8 (9) 

> 20 

11(ifi) 

> 20 

1 (1) 

20 

1(1) 

200 

1 (1) 

200 

Diathene • • 

1*7 - 16-8 

8 (9) 

VO 

9 (16) 

100 

1(1) 

100 

1 (1) 

OO 

1 (1) 

100 

2, 4-D 

1-4 - 4-5 

8 (9) 

200 

10 (16) 

> 100 

1 (1) 

200 

1 (1) 

2 0 

1 (1) 

20 ) 

Delapon 

5-6 - 56 

8 (9 

2)0 

15(16) 

200 

1 (1) 

200 

1 (1) 

200 

1 (1) 

200 

Propazine .. 

2*24 

8(9) 

>200 

15 (lii) 

> 20) 

0 (1) 

<: 1 

1 (!) 

1,000 

1 (1) 

4,000 

Cotoron • • 

1*12 2-24 

9 (9) 

>200 

14 (16) 

> 1 OOO 

0(1) 

c 2 

1 (1) 

4,u00 

1 (1) 

4,000 

Diuron 

0-6 -H2-1 

5(9) 

>200 

9 (16) 

> 1,000 

0 (1) 

< 2 

0(1) 

< 2 

1 (1) 

200 

Linuron 

0-6 - 6*9 

8 (9) 

>200 

12 (16) 

> 200 

0(1) 

< 2 

1 (I) 

2000 

1 (1) 

10 


*Thomson.5 TS = Tolerant strains ; TL = Tolerance level (kg/H). 


under identical conditions of illumination (ca 
5,000 lux) and temperature (30±1^C). The 
difference in growth of treated and untreated 
cultures was used to assess the effect of pesti¬ 
cides under test. The growth of the algae was 
measured at the end of 15 days in terms of 
the optical density (680 wm) of the methanol 
extract. 

Table I shows the recommended rates of the 
pesticides*"! and the number of tolerant strains 
together with their tolerance levels. A large 
percentage of the strains tested has been found 
to show a high tolerance limit to all pesticides, 
which is many times more than the recommend¬ 
ed doses of application. Of particular interest 
is Tolypothrix tenuis, a powerful nitrogen-fixer 
widely used in inoculation trials, which was 
found to grow in presence of high concentra¬ 
tions of all pesticides, except Diuron (Table I). 
The related Aulosira fertilissima, while tolerat¬ 
ing high levels of Cerasan, Diathene, 2, 4-D and 
Delapon, was sensitive to the substituted urea 


to function in presence of high levels of nitro¬ 
genous fertilzers/*!’'^ the present investigation 
indicates that these algae can be used in pre¬ 
sence of pesticides as well. 

Our grateful thanks are due to Dr. B. P. 
Pal and Dr. W. V. B. Sundara Rao for their 
interest in the study. 

Division of Microbiol., G. S. Venicataraman. 
LA.R.I., B. .Rajyalakshmi. 

New Delhi-12, December 7, 1970. 
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Magnetic Resonance. Edited by C. K. Coogan, 
Norman S. Ham, S. N. Stuart, J. R. Pilbrow 
and G. V. H. Wilson. (Plenum Press, New 
York and London), 1970. Pp. xii-f- 386. Price 
$ 16.00. 

Scientists thrive on problems. As soon as 
they solve one, they turn to another. Perhaps 
this is why magnetic resonance has attracted 
so many researchers over the last 20 years : the 
problems arc numerous, fascinating and impor¬ 
tant. They are also largely unsolved, but the 
olTort to solve them has revealed a staggering 
variety of exciting applications and ramifica¬ 
tions. 

Of course, all this research activity creates 
another problem—how to keep up with pro¬ 
gress in the field. The best solution to this' 
problem may well be a book like the present 
volume, i.c., a book that presents papers by 
leading research workers on the subjects and 
problems that interest them most. As might be 
expected, these papers do not deal primarily 
with routine applications ; instead, they pre¬ 
sent important recent work on the physical 
aspects of resonance' plienomena and advanced 
Ihcoretical discussion. As a result, they place 
the reader at the frontiers of research in such 
areas as high-resolution nuclear magnetic 
re.^mnanee, nuclear quadrupole resonance, wide- 
line NMR, and the electron spin-resonance of 
radicals and solids. 

Because of the authoritative material of its 
subject, the book will be of great value to' 
theoretical, atomic, plasma, space, electron, 
molecular, chemical, and solid state physicists ; 
organic, inorganic, and physical chemists: and 
materials scientists. C. V. R. 


Cryogenic Laboratory Equipment. By A. J. 
Croft. (Plenum Publishing Corporation, New 
York and London), 1970. Pp. x + 182. Price 
$ 11.50. 

A practical introduction to the fast-growing 
fieM* of cryogenics. The author deals with such, 
equipment as: sources of cryogenic liquids, 
containers, methods for transfer ; liquefiers and 
their associated machinery, methods and equip¬ 
ment for gas storage, purifcation, etc., instru¬ 
ments for measurement of temperature, flow, 


level, leak detection, automatic control, etc. ; 
materials and practical methods for making 
lew-temperature equipment ; special laboratory 
design features for low-temperature work ; 
and the ha.zards of low-temperature work and 
the precautions to be taken. C. V R. 


New Manuals on Ultraviolet and Infrared. 

Published by Beckman. (Systronics, Shahibag 

House, Shahibeg, Ahmedabad-4. Sole Agents 

for Beckman products in India.) 

A new, 92-page reference manual for col¬ 
lege-level study of ultraviolet visible spectro¬ 
photometry has been published by Beckman 
Instruments. 

An Introduction to Ultraviolet Spectrophoto¬ 
metry, written by Robert J. Manning, princi¬ 
pal chemist. Applications Research, at Beck¬ 
man, describes the basic theory and includes 
12 experiments to increase familiarity with UV 
instrumentation and analytical techniques. The 
experiments were conducted on the company's 
ACTA series of spectrophotometers but are 
applicable to other ultraviolet instruments. 

All experiments clearly state purpose, mate¬ 
rials, and equipment needed, procedures are 
explained, and considerations discussed. The 
Mainiial also privides a glossary of ultraviolet 
spectrophotometric terms. 

Modern Practices in Infrared Spectroscopy, 
i.s tihe title and subject of a new 168-pagei 
Manual by Kenneth E. Stine of Beckman In¬ 
struments, Inc. Designed for college-level 
.study, the book is published by Beckman and 
sells for $ 5.00 in quantities of 1 to 4. Dis¬ 
counts are available for larger quantities. 

The basic theory and experiments it describes 
were conducted on Beckman’s IR-33 Spectro¬ 
photometer but are applicable to other 
infrared (IR) instrumentation. A 22-page intro¬ 
duction to fundamental aspects of IR spectro¬ 
scopy is included, along with 13 basic experi¬ 
ments. Each experiment is clearly described, 
including a statement of purpose, apparatus 
and materials required, and specific procedures. 
Review questions and tables for entering results 
are provided. 

The Manual also includes general references 
and a glossary of applied spectroscopy terms, 
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Ultrastructure of Bacterial Viruses. By Anna 
S Tiklionenko (Plenum Publishing Corpora¬ 
tion, 114, Fifth Ave, New York, N.Y. 10011), 
1970. Pp. xH- 294. price $19.50. 

The relatively simple organization of viru- 
ses, carrying their own genetic system provid¬ 
ing for autoreproduction and variation, hasi 
attracted the attention of investigators seeking 
to solve fundamental biological problems. 
Viruses of bacteria, or bacteriophages because 
of their comparative accessibility and the sim- 
plicitv of working with them have come to the 
foref^nt in biological researches throwing 
light on basic problems like gene structure, 
genetic code, protein synthesis, etc. 

The book under review is specially concern¬ 
ed v,dth the macromolecular structure of pha¬ 
ges and is based on the results of detailed 
investigations carried out by the author and 
her collaborators. The book presents electron- 
microscopic techniques of investigation of bac¬ 
teriophages, morphological classification of 
phages, action of physical and chemical agents 
on phages, phosphatase activity of phages and 
organization of phage DNA in its replication. 
The book is generously illustrated with about 
130 original electron micrographs more than 
half of whch are full-page plates. A. S. G. 


Pest Control in Rice (PANS Manual No. 3). 
(Published in Britain by the Ministry of 
Overseas Development, PANS Manuals, 56/ 
62, Gray’s Inn Road, London W.C. 1), 1970. 
Pp. ii -r 270. Price 12 sh. 6 d. 

We wish to draw the attention of our read¬ 
ers to the excellent publications of the Tro¬ 
pical Pesticides Research Headquarters and 
Information Unit, 56/62, Grays Inn Road, Lon¬ 
don W.C. 1, England. PANS (Pest Articles 
and News Summaries) is a quarterly and con¬ 
tains articles, research reports, conference re¬ 
ports, notes and news, new books, etc. Thei 
annual subscription is £2*50. PANS Manuals 
are a series of hand-books, each one dealing 
with all aspects of pest control in a single 
tropical crop. The aim of the journal and the 
manuals is to inform workers directly con¬ 
cerned with the crop of the most recent tech¬ 
niques for pest control, especially under 
tropical conditions. 

Much is happening in the field of rice- 
growing. New' rice varieties with very high 
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yield potential have been developed, but to 
realise the expected higli yield, several factors 
have to be carefully looked into, such as agro¬ 
nomic practices, mechanised cultivation, irri¬ 
gation, and above all prevention of crop losses 
from pest attacks. 

This Manual No, 3 assembles all aspects of 
pest control in rice, potential losses from in¬ 
sects, diseases, weeds, rats, etc. There is no 
doubt that tihis is a timely publication, and 
will be useful to people directly concerned 
with growing i-ice. 

We have also received a copy of the quar¬ 
terly journal of PANS (Post Articles and News 
Summaries), Vol. 16, No. 3, September 1970, 
which, amongst others, contains the following 
articles : Pesticide Research in Developing 
Countries, by J. H. Taylor; New Hope for 
Hormone Mimics as Pesticides, by P. E. Ellis 
et al ; Use of Plant Pathogens in Weed Con¬ 
trol, by C. L. Wilson; Herbicides in Cotton, 
by S. de Almeida ; Thread Blights in Cocoas 
by D. Leston; and Chemical Relationships and 
Nomenclature of Pesticides, by C. T. Duval. 

A revised edition of Manual 2 on pest con¬ 
trol in groundnuts has also been issued. 

A. S. G. 


Books Received 
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Promotion Council, 14/1 B, Ezra Street, Cal¬ 
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A DIRECT EVIDENCE FOR THE MISDIVISION HYPOTHESIS 


D, SRINIVASACHAR and JAWAHAR LAL 
Division of Genetics, Indian Agricultural Research Institute, New Delhi 


Abstract 

In a plant of Pennisetum typhoides that had arisen from gamma irradiated seeds one of the 
chromosomes was broken transversely at the centromere giving rise to two telocentries, 
providing, a hitherto lacking, direct evidence for the misdivision hypothesis. Besides 
showing how the chromosome number may increase in evolution this has also shown 
that telocentries can survive in nature. 


Introduction 

N both animal and plant kingdom variations 
in chromosome number, within a species and 
between the sexes of the same species, have 
frequently been reported. Apart from the dif¬ 
ferences attributed to ploidy, hyper- or hypo- 
ploidy, these variations have been explained as 
due to structural hybridity caused by fusion 
and fragmentation.i’‘i'''>’^<-> Centric fusion, term¬ 
ed the Robertsonian system,-' is perhaps the 
commonest cytological rearrangement tcp 
account for the evolution from a high to a low 
diploid number. Centric fusion is accompanied 
by the formation of a new bi-armed chromo¬ 
some, a small centric fragment that is lost in\ 
subsequent cell divisions and a reduction in 


division wa:^ applied by Darlington- *^ to the 
phenomenon of transverse breakage of chromo¬ 
somes at the centromeric region. Although mis¬ 
division was cited by Darlington- in Fritillaria 
and by Rhoades.^ in maize, sio far, there has 
been no direct evidence for this hypothesis. 

Results and Conclusion 
In a plant of pearl millet, Pennisetum 
tyi)hoide$, raised from seeds irradiated with 
35 kilo rads, of gamma-rays, a few cells under¬ 
going meiosis were found to contain 2 n = 15 
chromosomes instead of the normal 14. In one 
such cell, at diakinesis, there were six bivalents* 
and a trivalent (Fig. 1). In another cell, in 
late anaphase I, eight and seven chromosomes 
were seen in the opposite poles (Fig. 2). In 
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FIGS. 1-2. Fig. 1. P.M.C. in diakinesis with Ini + On* Fig. 2. P.M C. in anaphase I with 8 and 
7 chromosomes at the opposite poles. Arrows indicate the telocentries with teiminal attachments. 


chromosome number by one. Opposed to cen¬ 
tric fusion is centric fission common in plants- 
and in sume Lepidoptera^'’^ wherein fragmenta¬ 
tion of metacentric chromosome occurs to give 
rise to two telocentries and so increasing the 
ohromosome number by* one. The term mis-. 


two of these chromosomes with terminal centro¬ 
meres the spindle attachments could be clearly 
seen. They have apparently arisen as a result 
of transverse breakage in the centric region of 
one of the long chromosomes with a median 
geptromere, as all the chrornosorpa^ of peart 
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millet have a median or near median centromere 
and the arm ratio ranges from a minimum of 
0*27 in the nucleolus organizing chromosome 
to 0-85^1 As dry seeds were irradiated and the 
effect of radiation is immediate this breakage 
must have occurred in the somatic cells. The 
telocentrics must have survived many somatic 
cel] divisions to appear in the meiotic divisions, 
of the pollen mother ceils. The two telocentrics 
have paired to give rise to a trivalent seen in 
Fig. 1. The orientation of the trivalent was! 
such that while each of the two telocentricsi 
went to the opposite poles, their unbroken part¬ 
ner with a median centromere went to one of 
the poles increasing the chromosome number 
at that pole by one. Thus, a cell with eight 
and seven chromosomes at the opposite poles, 
as in Fig. 2, resulted. As the telocentrics 
appeared in the immediate generation after 
seed irradiation, it constitutes a direct evidence 
for the hypothesis of misdivision. The telo¬ 
centrics are not only seen directly under the 
microscope with their terminal spindle attach¬ 
ments, their presence is further confirmed by 
the formation of a trivalent in meiosis and by 
the increase in the chromosome number by 
one. 

Darlington^ and Whitens thought that all telo¬ 
centrics are unstable and hence! do not stirvive 
in nature. Whitei^ doubted whether the 
chromosomes in which the centromeres appear 
to be terminal are really telcmeric and used 
the term acrocentric. He argued that if thei 
terminal structures sometimes found in acro- 
centrics are in fact short arms, it follows that 
these chromosomes wdll have centromeres 
identical lo those of metacentric chromosomes 
and, therefore, it is the structural normality of 
their centromeres that account for the stability 


of such chromosomes. The presence of a minute/ 
second arm is ipimaierial for the stability c»f 
a chromosome is' borne out by the present ca.'^o 
as the chromosomes have terminal spinelU' 
attachment and there is no sign of any s'econ- 
dary change like translocation in these 
chromosomes. There is no evidence that ai telo¬ 
centric is unstable because itsi centromere i.s 
terminal. Although telocentric chromasomt\^' 
rarely occur in plants, a few cases have been 
reported.f^ 

Two types of gametes arc expected to occur 
with telocentrics : One type would be doH- 
cient in a chromosome arm and would be at a 
disadvantage in competition with no run a 1 
gametes unless the arm lost is genetically intui 
or the loss, nullified by polyploidy. The othtu- 
type would have telocentrics in excess of 11 1 e 
normal. If these gametes compete successfull.v 
with the normal ones they give rise to poly- 
somic individuals. Such polysomic individuah 
which are selectively disadvantageous in sexis- 
ally reproducing organisms would be elimi¬ 
nated. 
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ERADICATION AND UTILIZATION OF WATER HYACINTH—A REVIEW 

AN ADDITION 


K. M. JAGADEESH and C. S. LAKSHMINARAYANA 
37, Journalists^ Colony^ Bangalore~2 


^HE above review, recently published by 
Archana Shai'ma,i needs important addi¬ 
tions regarding the eradication and utilization 
01 water hyacinth. In this review, the author 
has not m-entioned the most successful method 
1 by 2 , 4-dichlorophenoxyacetic 

aci 4-D) and also the recent work on the 


utilization of water hyacinth for nutrient rt 
moval from polluted waters. 

Eradication 

To eradicate Eichhornia crassipes, L.*^'-^ Hi lei 
brand (1946) used 2, 4-D for her experimen 
Various tests performed on infestations; ir> 
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ytrcani with an apprtunahU' riirrrnt aiul in a 
I’CHul with ri'latiK’t'ly <}Uii*t watrr .'howtnl that 
2,4-1) could conipUdriy kill water hyacinth::. 
In c'Kpcriint'nts pcrlnmu it in artificial pit::, 
canrds, l)ayoi!s and (4hi*r uattuavay;- in l.oui- 
.^iana duriup Ih-hf-Id. Ilitchcnck cf (/f, tl'.MlI, 
1950) .‘Jhowed that at any liinc thrcuy.hout tlu" 
year, mats of hya<anths couUl he Kilk'd aiul 
sunk within 2 to 5 inontli:": hy a dt):;ani‘ of 9 ks’ 
2, 4-n/iia (Hlh/acrci. 

The 1 elated compound 2,4, .a-T waa. found to 
be k'-s;: elTeetivta a'^ umre all the non-hornmue 
lie: l)icicl(‘S. non<‘ of which .aic.iiifa'ant !y impi'tiv- 
ed tlu' I'cntrid when addt tl to 2.4 I). St) 2,4-1) 
has beaoaat' .‘‘“Jicrally U'-cepti li a' the i)t‘ t her- 
Laaidt' I'o’* Kir}i}:nnti{i eroN:::/I., aiul i:: u.‘;ed 
in cantroi j)roe,rannn.:: lluoujfa>ut inh'sttMl 
areas in Afri(’a, notahlN- the C’onj'o anti tht‘ 
Nile, and in (lie Southern r.S.;\_ 

UTU.I/A'riON 

The inunieipal :.ewae,t\ ae.neiiltural aiul in- 
clusliial ellUu nt.s ctadain U*vt4- of nitroe.i'ti aiul 
pho'-phorus tl’.; t are luueii hia.lier th.an concen¬ 
trations in natural water:;. F.irhlitiniid rrar-r.iiud:, 
L. ah.‘-’C)rhs lare.e amounts of nutrient:; from 
polluted waters aiui its. removal misjit eoir ti- 
tute an thTtsdive nu*an:; of .rtrippuH! nutrient:: 
from tdlliunils or natural wat r;;. T!i<* utilization 
of wat(‘r hyacinth for this purpose iia:: l>een 
demon: llrattui recently hy (‘laiule S. Hour-- 
(1970). 

A st*ries of .‘unall pond;; in which the wa:.te 
■waltr tra\'ei:; from one pond to the next ari* 
conslriu’ted for tlie nanoval of the nutrumh;. 
In these ponds vsat<’r hyaeudir; .art* f.i'own 
(Fi^’. 1). The:'e plant:; could he liarvested .at a 





Fig. 1. Diagram of the pimr.s rs invelv-ttl in initiriul 
nutrient rtouA.d horn » Hhirue^ tty vt,.itfr hy.tinlhN 
{/dc./i/iar/ ui trtiMi/'Cf). ( Fe|>(titiui. t d lieni t'kiude hi Pusd, 
Ttco. Ji'oi,, Vol. 24 No. 1, UhO.) 
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eontimial rat(‘ and tlu* ])opulation maintained 
in a rapitlly tsKpandinif phase throne,hout the 
e.sowine; .si^ason. Mineral uptaki^ ral(‘S. pt‘r unit 
of dry matt(*r inereast^ ar(‘ [»reaii‘r in [danks in 
a rapid e.rowth plias<‘. Waters luau-ath <lt‘ns('' 
hyacinth s.land:: ,are an;uua>))ie and additional 
nilr<)p.('n would Ik* lo.sl throiip.h (hufilriheation. 
Theia* would ht* eonsiik'rahli* mieiayhial activity 
h<*ne.ath (lu* hyai'iuths, and niitrienl.s w'o^uld be 
ah.soriu <l liy (lu*so orj’,ani::in.s^ 

C'laiuk* K. lioyil has ealeulaU'd the mean 
minei-al nutrit‘nt eiuniuyshion of dried sample.^ 
of Kirliftaniia crdiiaipi't^, h. and also tilu* cjuaii- 
lilie:; of nutrients t.hat could eoneeivaI>ly lx* re- 
m<»ved in plant hioma.ds ('ral)Ie 1). 
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(.Uiuutities of elements 
(kp./h.'i) that auild lie 
remov(Hl per year by 
eontimial <-ulUire 


19S() 
322 
24 H 
750 
7s.S 
:UKH 
255 
10 
290 
4 
I 


'hhe harv(‘::l<‘d plant:: (’ould Ik* i)roet‘:;;:eti and 
fell to the animal:: or (’an Ik* utilized for olh(*r 
purpo: e:;. In a ;;iinilar manner F/ivUiiornia rraa^ 
s</»es, In ('ould he u::ed to r<'niov(‘ the nutrients 
from natural wader::. 


1 . An han .4 Sharma, Fradieutiou and utilization of 

water hyacititlt --A Review,'* (utY. Ai: 7 ,, I 07 |, 

40 (.:?), 51 . 

2. (4;uul K. lU>yd, Vascular mpiaiic tilaiitn for 

mineral nutrient removal tttun ptdUUcd waters/* 
/ok, /A*/„ 1979. 24 (1), 95. 

3 . hawrenee, 1 . King, the /far/./, mtd 

(Vfrrze.’, I.eonard Uiil, I.ondon, lUtUL 

4 . .'•^cul hor pe, t!. 1 )., I'hx* Idolo^y of Aiitniik Fdscular 

J'lajttu Kdwiud Arnold Ltd., London, 1907. 
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CORRELATION BETWEEN SOME QUALITY CHARACTERS AND PROTEIN 
DETERMINANTS IN BREAD WHEAT 

T. R. SHARMA and A. K. KAUL 

Atomic Energy Laboratory, Indian Agricultural Research Institute, New Delhi-12 


T he necessity of quick, reproducible and in¬ 
expensive methods of estimating protein 
quality in a cereal breeding programme, for 
quality, has been realized since long.i The 
need for such tests is essential in the early 
generation testing programmes when seed mate¬ 
rial available is usually small. Various micro 
tests, applicable in the early generations in a 
quality breeding programme in wheat, have 
been discussed by Kaul.- 
In the present investigation 30 samples of 
wheat, selected on the basis of their dye-bind¬ 
ing capacity (D.B.C.) value,^ w’ere picked up 
from 16 well-adapted varieties and 51 segregat¬ 
ing lines in their and generations derived 
from various cross-combinations and grown in 
different agro-climatological conditions. The 
primary object of this experiment was to study 
the possible correlations between various pro¬ 
tein determinants and other quality character¬ 
istics, and thereby select the most suitable 
method of protein estimation which is reliable, 
rapid and reproducible enough, and thus use¬ 
ful in the early generations as a screening tool. 
In addition, the Pelshenke value (P.V.), Sedi¬ 
mentation value (S.V.) and Sulphur (S) con¬ 
tent were also taken up for their possible role 
as the parameters of dough quality. 

The macro D.E.C. was used for the estima¬ 
tion of protein qualih’. This method is based 
on the principle that the basic sites on protein 
molecule, namely, a-amino, e-amino (lysine), 
p-imidazole (arginine) and 7-guanidine (histi¬ 
dine) form a complex with Acilane orange dye 
which is read at 470 m/^ on aB and L Spectronic 
20 colorimeter. The macro-Kjeldahl (Micro-N) 
and macro-Kjeldahl (Macro-N) methods were 
used for the determination of the nitrogen con¬ 
tent of the flour samples.^ The factor 5*7 was 
employed for the ccnversion of nitrogen values 
to respective prctem figures. The protein values 
have been reported on a lOVc constant moisture 
basis. Modified biuret method (B.V.) was used 
for the determination of nitrogen content.^"-^ 
Pelshenke values were obtained by using the 
method outlined by Cutler and Worzella~ with 
some minor modifications as suggested by Kaul.- 
The technique outlined by Pinckney et al.^ with 
a slight mcdificaticn was followed for the 
determination cf sedimentation value in the 


flour. The modification involved an increase in 
the concentration of lactic acid in the isopro¬ 
pyl alcohol-lactic acid reagent from 18% to 
30% with corresponding decrease in the con¬ 
centration of isopropyl alcohol from 20% to 
17%. Total sulphur in the wheat flour was 
esjtimated by the methods outlined by Chesnin 
and Yieiofi and Shaw^^ and reported as mg 
dulpihur/g of flour. 

To obtain the thousand kernel weight 
(T.K.W.), 500 grains from each sample were 
counted and the weight of the same was dou¬ 
bled. All the samples were tempered to 14%i 
moisture level, before milling. The tempered 
grain samples were milled on the micro-mill 
designed by Shoup et al.^^ The procedure out¬ 
lined by Seeborg and Barmore^- was employed 
for the evaluation of flour recovery (F.R.). 

The data collected were analysed statistically 
on an electronic computer (I.B.M. 1620) fol¬ 
lowing the procedures outlined by LeClcrg 
et aU^ 

The mean, standard deviation, coefficient oi 
variability and range for each character arc 
presented in Table I. The P.V. which had the 
largest range also showed the highest coeffi¬ 
cient of variability. The lowest range was ob¬ 
tained for D.B.C. whereas the lowest coefficiem 
of variability was obtained for S content. 

Table I 

Means (x), standard deviations (<r '), coejjlcicn 
of variability % (C.V.) and ranges for differen 

characters in 30 samples of wheat selected 
_ primarily on the basis of D.B.C, 


Character* 

X 

a 

C.V. (%) 

Range 

D.B.C. 

0-222 

0-02 

9-0 

0-095 

Micro-NT’ 

12-59 

2-11 

16-7 

7*1 

Macro-N 

12-83 

2-07 

16-1 

7-1 

B.V. 

0-417 

0-05 

11-9 

0-200 

P.V. 

163 

49-47 

30-3 

217 

t.k.w. 

33-32 

7-48 

22-4 

30-05 

S V. 

59-8 

5-31 

8-8 

17 

F. R, .. 

71-4 

3-84 

5-3 

17-5 

s 

1-91 

0-10 

5-2 

1*30 


* riense refer to the text for explanation of tlie 
abbrevi ati oi s □ s e d. 

The correlations obtained between the nin 
characters studied are presented in Table T. 
Correlations between D.B.C., Micro-TQ*, Macro-] 
and B.V. were all very high and highly signi 
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Table II 


Correlation 

between 

different 

quality characters in 30 samples of wheat 
on the basis of D.B.C. 

selected 

primarily 

Character 


Micro-N Macro-N 

B.V. 

3b V. 

T.K.W. 

S.V. 

F.R. 

s 

D.h.c. 


0*9171 

0*93ft 

0-902t 

0*443* 

-0*407* 

0-438* 

-0-256 

0-797t 

Micro- N 


.. 

0*9501- 

0-953t 

0*420* 

- 0*56ir|- 

0-515t 

-0-313 

0-652t 

Macro-N 



.. 

0-914t 

0-462* 

-0*515t 

0-596t 

-0-302 

0-734t 

B.V- 




.. 

0-425* 

-0*542t 

0-528t 

-0-282 

0-682t 

P.V. 


.. 

.. 

.. 

.. 

0*031 

0-103 

0-292 

0-311 

T.K.W. 


• • 





-0-478f 

0-629t 

-0-185 

S.V. 

.• 




.. 



-0-4a5t 

0-235 

F.R. 


•• 

•• 

-• 

•* 



-- 

-0-104 

Significant at 5% 

probability level t Significant at 1% probability level. 




ficant in all combinations, indicating the poten¬ 
tialities of D.B.C. as a rapid screening device 
for protein content. The B.V. showed the 
highest correlation coefficient with Micro-N, 
suggesting its possible usefulness as a routine 
laboratory method for protein determination. 
The P.V. wasi positively and significantly cor¬ 
related with all the four methods of protein 
determination, whereas S.V. was positively and 
highly significantly correlated with all but the 
D.B.C. value with which it was only signifi¬ 
cantly correlated. The P.V. was positively but 
non-significantly correlated with the other 
characters whereas S.V. was positively but non- 
significantly correlated with F.R. The T.K.W. 
was negatively and significantly correlated 
with D.B.C. value and highly significantly cor¬ 
related with other methods of protein determi¬ 
nation. It was negatively correlated with S, 
though non-significant. However, as expected, 
T.K.W. was positively and highly significantly 
correlated with F'.R. The F.R. was negatively 
and non-significantly correlated with all the- 
methods of protein estimation and S content 
in the flour. The S content was found to be 
highly significantly and positively correlated 
with protein content as determined by all the 
four methods. 

The relationship of D.B.C. with B.V. and 
Macro-N is illustraited in Fig. 1. 

The correlation studies among various deter¬ 
minants of quality have been conducted by 
many workers, since such studies help in the 
evaluation of breeding material.^The cor¬ 
relation between D.B.C. and nitrogen values 
described by macro-Kjeldahl and micro-K.1el- 
dahl methods were 0'*917 and 0*934, respec¬ 
tively. Mossbergi^> reported am r value of 0*767 
in his studies. The present data confirms the 
usefulness of D.B.C. as a quick and reliable 
determinant of crude protein content. The 
correlation between D.B.C. and B.V. also being 
of high magnitude suggests high potentiality of 


B.V. as a routine laboratory method. However, 
time being a critical factor in, the B.V deter¬ 
mination, its use as a rapid technique has 
limited potentialities in comparison to the 
D.B.C. technique. 



KlG. 1. Scatter diagram of relationship of D.B.C. with 
Biuret values and macro-Kjeldahl N values of 30 wheat 
samples. 

The correlation of S.V. with all the four 
methods of protein determination was highly 
significant except that with the D.B.C. value, 
where it was only significant. This lower mag¬ 
nitude of correlation could be ascribed to the 
fact that D.B.C., being based on the basic 
amino-acidsl, may not reflect the gluten cha¬ 
racteristics .so very accurately. This was again 
confirmed in the correlation studies between 
D.B.C. and P.V 

The positive and significant correlation bet¬ 
ween sulphur and protein content alone could 
not be taken asl an index for bread quality, 
since its correlation with S.V. and P.V. though 
positive was non-significant. From a similar 
Study, Udy^7 concluded that more than the'* 
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di.u'^de cross-liiiks, dough quality is asso- 
c-^’-ed with the electrostatic forces prevalent 
=r. the e-uten Sullivanis has also emphasized 
;;e role of various binding forces, other than 
S-S, with reference to the dough-making pro- 
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LIMONENE MONOHYDROCHLORIDE-ITS NATURE AND REACTIONS 
N. V. MURALEEDHARAN and J. VERGHESE 
Department of Chemistry. Christian Medical College, Vellore-2 


L IAIONEXE monohydrochloride is easily got 
when dry hydrogen chloride is led into a 
solution of the terpene in carbon disulphide.^ If 
The mcnohydrcchloride is homogeneous, then, 
formula (I) must represent this derivative since 
cn hydrolysis with 20^ aq. potassium hydroxide- 
anci reduction with sodium/ethanoP^ it yielded 
a-terpineol and p-menth-l-ene respectively ; 
';:e hydrolysis also afforded hydrocarbon(s) of 
unspecihed nature. In keeping with this struc¬ 
tural assignment, the monohydrochloride fur¬ 
nished a nitrosate, m.p. 108-109° and nitroso- 
chloride, m..p. 109°.-^ 

We secured by hydrochlorinating (+)- 
limenene [glc : single peak, (a)^° -}-124° 9'] a 
mcnohydrcchloride. C-j„Hi-Cl, b.p. 94-99°/ 
Ilmm. i.r. (neat): 1379, 1360 cm"^ 

1 890 cm-i t)C = CH.,), 805 cm"* 

( = 763 cm-i (C-Cl).'^" The i.r. 

absorptions revealed that the monohydro¬ 
chloride (I) is admixed with the isomer (II). 

Hydroxylation of the monohydrochloride with 
2’f aq. potassium hydroxide at 90° gave an oil 
which included 21 Fc hydrocarbons and 64% 
uicuhols. Glc analysis proved that the hydro¬ 
carbon portion consisted essentially of dipen- 
tene (97 tetrabromide, m.p. and cross m.p. 
124"): the alcohols were made up of dUa-iex- 
plneol (IIT) (91G, nitrosochloride, m.p. and 
cross m.p. 120-121°) and ^J-terpineol (IV) 



(7*4%). Further evidence supporting the 
presence of these alcohols were available from 
the i.r. (neat) data. In addition to hydroxyl 
absorption at 3334 cm“’, the absorptions in 
favour of a-terpineol were 840 cm.“' ()Crr 
CH-), 1368, 1360 cm-i \)C(Cld.^).] and of 

/J-terpineol 1640 and 890 crn' i ’()C = CH.) 
The formation of the two alcohols supports tlhc 
binary nature of the monohydrochloride. 

Following the directions of Wallach/ we 
were able to get from the monohydrochloridc 
a dimeric nitros,ate N^O.,)^,, m.p. 

115°, i.r. (KBr): 750 cm-i (C-Cl) ~ 1200, 
1220 cm"^ (N = O stretching) 1168, 1220 cm"’* 
(nitrosodimer1625 cm"’' (ONO.,),^’'^ 1455 cm"! 
()C(^), 1365, 1375 cm'' [)C(CH;,)and 
990 cm"^ (cyclohexane ring) Structure (V), 
now tentatively proposed for the nitrosate, 
would accommodate the moieties visible in the 
i.r. spectrum. 
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Two other derivatives were procured from 
the moncihydrochloride, viz., nitrosochloridc 
(C^,Hi-Cl.NOCl),j, m.p. 109"; i.r. (KBr) : 
750 cm-1 (C -Cl),'"'- 1198, 1220 cm"-^ (N = O 



\' 

stretdhing)1160, 1220, 1266 cm ’ (nitroso- 

dimer),'" 1455 cm-' ()C(^), 1360, 1380 cm-' 

[ )aC(CH.i)oJ,;'’‘' 980 cm-' (cyclohexane ring) 

and nitrosobromide, -j-Cl.NOBr) .j, m.p. 

120% i.r. (KBr): 742 cm“' (C-Br),^ 1180, 

1200 cm'’ (N — O stretching),' 1155, 1200, 

1260 cm“’ (niitrosodimer),'"' 1450 cm"' < )C(J^ ), 
1360, 1380 cm"' [)C(CH.j)988cm'’ 

(cyclohexane ring).'*^ These data do not offer 
complete solution to the formulaic of these 
compounds. Further work is in progress. 

Experimental 

Limononc Monohydrochloridc. —Under an¬ 
hydrous conditions, hydrogen chloride was bub¬ 
bled for 6 hr through a chilled solution of 
limonene | g'lc : single peak, (a) 124° 9% 

(105 g) dissolved in carbon disulphide (125 ml). 
Usual work-up afforded, the crude oily mono¬ 
hydrochloridc (150g), 1-4888. Distillation 

of the oil in Todd column at a reflux ratio 
25: 1 gave the desired monohydrochloridc, 
b.p. 94-99711 mm (53 g, 36-4%), 1-4815, 

d^o 0-9656, (a)j^°»±:0° (CHCli, c 10-5). Anal, 
calcd. for Cl 29-77%. Found: 

Cl 29-4%. I.r. absorptions: as described above. 

Hydroxylciiion of Limonene Monohydro-^ 
chloride. —Limonene monohydroohloride (23 g) 
was agitated (magnet-bar) with 2% aq. KOH 
(1200 ml) at 90" for 5 hr and the reaction mix¬ 
ture .steam-distilled. The oil received after 
drying (Na.SO,). (17-5g, 1-4795), when 

subjected to precise fractionation in Todd 
column at reflux ratio 25 : 1 gave fraction (1), 
b.p. 109-1147100 mm (4-7 g, 27%), 1-4771, 

(a):^^±0° (CHCL^, c 2-5) and fraction (2), 
b.p. 113-120725mm (10-9g, 64%), 1-4823, 

(a)^i?±0° (CHCL^, c 6-5). Gas chromatogra¬ 
phic analysis on column SE-30 (Aerograph A 
90-P.j instrument) showed that fraction (1) 


contained dipentene (97%) and fraction (2) 
a-terpineol (91%) and, p-terpineol (7-4%). 
PTaction (1) (2-5 g) on bromination'' gave- 

dipentene tetrabromide (2g), m.p. and mixed 
m.p. 124°. Nitrosochlorination-’"J of fraction (2) 
(l-8g) afforded dl-a-terpineol nitresochloride 
(— 450 mg), m.p. and mixed m.p. 120-121°. 

Limonene Monohydrochloridc Nitrosate .— 
P'rom the monohydrodhloride (3-5 g) we ob¬ 
tained' the nitrosate (1-3 g), m.p. 115°. Anal, 
calcd. for Ci(,P%.ClNoO., : C 45-38; H 6-47; 
N 10-59; Cl 13-4%. Mol. wt. 264-69 (mono¬ 
meric). Found: C 45-89; H 6-48; N 11-19; 
Cl 13-20%. Mol. wt. 512 (osmometric). I.R. 
absorptions : as described above. 

Limonen e. Monohydrochloridc Nitrosochloridc. 
—Following the literature method,' the mono- 
h.ydrochloride (2-4 g) afforded the nitroso- 
chloride derivative (— 400 mg), m.p. 109°. 
Anal, calcd. for C^^Hi^NOCU : C 50-43; 
H 7-19; N 5-88; Cl 29-77%. Mol. wt. 238-15 
(monomeric). Found: C 50-48; H 7-11; 
NT 5-70; Cl 29-40%,. Mol. wt. 705 (osmometric). 

I.v. absorptions : as described above. 

Limonene Monohydrochloridc Nitrosohro'- 
mkle. —^An ice-cold .solution of hydrobromic 
acid (487', 2-5 ml) in ethanol (3-5 ml) was 
introduced dropwisc, with stirring, to a chilled 
solution of a mixture of limonene monohydro¬ 
chloride (2g), ethanol (3-5 ml) and amyl 
nitrite (3-5 ml). After the addition of meth.yl 
alcohol (TO ml), the reaction mixture was reTri- 
gerated overnight. The crude derivative was 
collected by suction filtration, washed with ice- 
cold methanol (10 ml) and purilied twice by 
precipitating from chloroform with cold metha¬ 
nol (-190 mg), m.p. 120'’. Anal, calcd. for 
C,,,Ii,~NOClBr : C 42-5; H 6-06*; N 4-95%-. 
Mol. wt. 282-6 (monomeric). Found: C 42-45; 
H 6-03 ; N 4-9%. Mol. wt. 879 (osmometric). 
I.r. absorptions : as described above. 
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Ci PURE QUADRUPOI.E RESONANCE 
IN CERTAIN ORGANIC SOLIDS 

- fjr0QU0n.cy-mod.iil3.t6d. solf-QiiGUciiing 
regenerative nuclear quadrupole reso¬ 
nance spectrometer chlorine nuclear quadrupole 

C'ionances have been observed nt room tem- 
ceraiure (23" C/ in (Ij 2 - 2 -dichloro acetamide, 
" 2 '^/."-ehlcro acetanilide, (3) 2-4-dicliloro phe- 
t'j-:. i 4 ; o-chloro aceto acetanilide, and 

5 .:-chIcrO' aceto acetanilide. 

Frequencies were measured using a BC-221 
irequcney meter (125 Kc to 20 Mc/sec) by 
r.ptrimpo^ing the first harmonic of the sig¬ 
nal with the central component of the reso¬ 
nance line. The estimated error in frequency 
;s less than ±:10Kc/sec. 

In the hrsi four compounds, resonance lines 
wer.e observed previously only at liquid nitro¬ 
gen temperature (77= K) but not at room tem¬ 
peratures. For the fifth compound, no reso¬ 
nance line was observed earlier at any 
.emperature. In Table I, the frequencies of 
!::c resonance lines observed at the liquid nitro- 
,u:n and the room temperatures are compared 
itr the fn’e compounds. 

T.AlEle I 


Xo. 


Compound 


I 2, 2-Dichloro acetami-ie 

/-■V'Chloro acetanhice 
2, 4-D;ch!oro phenol 


-t U'Chloro aceto acetanilide 
5 ;?-CfaIoro aceto acetanilide 


Re.sonance Literature 
frequency value for 
for Cl32 


at 28° C 

at 77° K 

ill Mc/sec 

in Mc/sec. 

35*173 

37*2381 

35*708 

37-750 

34*103 

34*7352 

34*568 

34*9953 

34*623 

35*032 


35*214 


35-422 


35*679 


35*898 

34*508 

35*049^' 

33*889 

34*620 


In 2. 2-dichIoro acetamide, two lines are ob- 
scrveci both at room temperature (28° C) and at 
uquici nitrogen temperatui'e. In 2,4-dichloro 
pnenol, six lines are observed at 77° K but only 
two at room temperature. As the two lines in 
.mbe compounds are too close together to be 
mmibuted ^to the two Cl isotopes, they can be 
tauoii as due to CP- only, at two inequivalent 
In the rest of the three compounds, only 
-"'rngle line: are observed. 


The authors are deeply indebted to 
Dr. K. V. J. RaO', Reader in Chemistry, for his 
kind help, and to the UGC for the financial 
assistance to one of them (P. V.). 
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AUPG Centre, D. Pre,maswarup. 

Guntur-5, January 27, 1971. 
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PHASE STUDIES IN THE SYSTEM 
Bi2MoOo“La2MoOG 

The structure of natural Koechlinite’ and 
La^,MoO(;- has been reported in the literature 
but the phase studiesl of the present system has 
not been investigated so far. In this note, the 
preparation and properties in the binary sys¬ 
tem Bi^MoO(.-LaoMoO(. are reported. 

BioMoO,. and LaoMoO^. were prepared by 
the high temperature solid-state reaction bet¬ 
ween the respective oxides (800° C for Bi com¬ 
pound and 1200° C for La compound) for six 
hours. X-ray diagrams were taken on a 14 cm 
diameter Debye-Scherrer camera using Ni fil¬ 
tered Cu radiation. The results are shown in 
Table I. 

Table I 

Phase studies in the system B^.MoO^^-La.^MoO,; 

S. No. Composition Phases present 

Koechlinite orthorhonibi r 
1^0 “ * -7 A, //() = f) • 47 A, 
fo = '6-21 A 

Koechlinite 

™5• 47 A, A, 

^o'-16*19 A 

Koechlinite 

rt'o = 5*43 A, /5(,-=5-39 A 
(Ty = 1 6 • 1 5 A 
Koechlinite 4-La^MoOci 
^2o = 5*2 A, /;o==5*3l A^ 

^ CO-16-1 A 

Koechlinite -|- La^MoOn 

^2o==4*9 A, /;o=:5-2 A, 

= 16 A. 

Tetragonal 

i2:t = 4*iA, 15-96 a 

It is seen that as small as 10 mole % Bi-^ ' at 
the A she results in a Koechlinite phase. On 
introducing more this phase predomi- 


1 Bi2MoOG 

2 Bii.cLao.^MoOc .. 

3 Ijii.oLao.gMoOy .. 

4 Iho 8hai.2MoOa .. 

5 Bio.4Lai. eMoO(; .. 

6 La2\IoOc 
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nates and at a concentration of 60 mole % of 
the La^MoO^ phase completely disappears. 
It can also be seen that the Koeohlinite phase 
exists for a smaller radius ratio of A/B' (Bi-^+ = 
0 • 93 A, = 1 • 14 A and Mo^» ■' = 0• 69 A) 

From ionic considerations, it would appear 
that the Bi'^+ compound should have a smaller 
unit cell but one observes that the Koechlinite 
phase is considerably elongated along the c- 
axis in comparison to LboMoO^j (tetragonal). 
This may be clearly understood if one consi¬ 
ders the structure of Bi^MoO^; which consists 
of alternate layers of MoO^ and Bi^Oo per¬ 
pendicular to the c-axis. Now, if the outer 
electron pair in BF'*' ion (6 s-) is supposed to 
lie on the apex of the tetragonal Bi 0 .i pyra¬ 
mid, it would cause an extra repulsion bet¬ 
ween M 0 O 4 , and BioOo layers since the apex 
of the BiO.^ pyramid is directed towards the 
M 0 O 4 layer. This repulsion is presumed to be 
responsible for elongation observed along the 
c-axisL 

Dept, of Physical and A. R. Vyawahare. 

Solid-State Chemistry, V. S. Chincholkar. 
Institute of Science, 

Na'gpur, December 21, 1970. 
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ELASTIC STUDIES IN LEPTYNITES 

There are no data on the elastic moduli of 
leptynites of Visal^hapatnam where they are 
found to occur largely along with khondalites 
and charnockites, on which, however, data are 
available in literature. In fact, leptynites are 
as useful as khondalites and charnockites’ of 
Visakhapatnam and are recognised as a hybrid 
formation between the two. It is an acidic 
rock usually occurring in the granitic layers of 
the crust, thus rendering it associated with 
quartz and felspar. It is felt that the elastic 
data of this rock will be as useful as that for 
khondalites or charnockites. 

Six good samples of leptynites were collect¬ 
ed from the Waltair Uplands area in Visakha¬ 
patnam. The collection exhibtsi no banded 
structure. The rocks are in general coarse¬ 
grained, medium-coloured and look almost 
identical. 

Employing the continuous wave ultrasonic 
rotating plate method^ the longitudinal 


and transverse elastic wave velocities have 
been determined in the six chosen sam¬ 
ples, and thence their Young’si and rigi¬ 
dity moduli and Poisson’s ratio have 
been calculated. Further, the samples, have been 
analysed for their quartz and felspar contents, 
including both the ortihoclase felspar and per- 
thite felspar. 

Tabic I contains the data of the analysis. 
Table II contains the elastic data. 


Table I 

Quartz and felspar contents in leptynites of 
Visakhapatnam 


Sample No. 

Density gm/c.c. 

Oil art/. 

Felspar 

1 

2*70 

17 

40 

2 

2*78 

15 

42 

3 

2-96 

13 

42 

4 

3-00 

9 

49 

5 

3-10 

7 

35 

6 

3-20 

7 

02 


Table II 

Elastic velocities and 'moduli m leptynites of 
Visakhapatnam 


Sample No. 




n 


1 

5403 

2S41 

5-733 

2-230 

0-273 

2 

5490 

2832 

5-879 

2-229 

0-318 

3 

5006 

2861 

0-395 

2-415 

0-324 

4 

5090 

2872 

0-577 

2-475 

0-328 

5 

5701 

2875 

6-822 

2-564 

0-330 

6 

5734 

2882 

7-074 

2-(>58 

( -330 


In Table II, longitudinal velocity (V^), and 
transverse velocity (V.^.) arc in m/sec. Young’s 
modulus Y and rigidity modulus n arc in 1(P ‘ 
dynes/cm- and cr is Poisson’s ratio. 

It may be noted that the elastic moduli re¬ 
main reasonably constant for the different spe¬ 
cimens. Any slight variation in the moduli 
among the different specimens may be quali¬ 
tatively attributed to their respective quartz 
and felslpar contents through their effect on 
density, since the specimens chosen are free 
from any banded structure. 

Dept, of Engg. Physics, T. Visweswar. 

College of Engineering, Bh. Krisiinamurty. 

Andhra University, 

Waltair, January 1 , 1971. 
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SEPARATION OF PHENOL-FORMAL¬ 
DEHYDE REACTION PRODUCTS BY 
reversed phase CHROMATOGRAPHY 

Several paper ohromatographic methods are 
cncwn^ *' for the separation of phenol-formal¬ 
dehyde reaction products, viz., methylol phe¬ 
nols and dihydroxy diphenyl methanes 
(DP!^rsj. But so far no reversed phase 
chromatographic method has been reported, 
probably for lack of good solid supports. How¬ 
ever, recently, Teflon 6, a variety of tetrafluoro- 
ethyiene, has been used by Fritz and Hedrick^-^^ 
for the separation of monohydric phenols and 
amines. In the present work, binary mixtures: 
of phenol, methylol phenols and DPMs are 
separated by reversed phase ohromatography 
on a Teflon 6 column. The stationary phase is 
the organic layer and the mobile phase the 
aqueous layer of a three-component system of 
water, cyclohexane and cyclohexanol (250 : 
30:10 v/v). 

Reagents and Apparatus .—The solvents and 
phenol used were B.D.H. analytical grade. 
Alethylol phenols and DPMs were synthesised 
by the well-known methods. Teflon 6 (Du Pont 
70-80 mesh) was obtained from Anal 3 rtical 
Engineering Labs., Hamden, Conn., XJ.S.A. It 
was washed with acetone and diethyl ether and 
air-dried before use. Glass columns (1 x 25 cm) 
with glass wool plugs, to support the packing, 
were used. Water, cyclohexane and cyclohexa¬ 
nol (250 : 30 : 10 v/v) were mixed in a separa¬ 
tory funnel and the aqueous and organic layers 
separated. The column was fiUed with the 
organic layer and the dried inert support add¬ 
ed till the desired height was obtained. The 
excess stationary phase was then replaced by 
the mobile phase, i.e., the aqueous layer of the 
solvent mixture. 

Separation and Analysis .—100 mg samples of 
the compounds to be separated were weighed 
out into a 50 ml standard flask, dissolved and 
made up using water. Aliquots (1ml) from 
this stock solution were used for separation. 
The mobile phase was added continuously from 
a separately’ funnel at a steady flow rate of 
Imi per minute and 1ml portions were 
collected in calibrated test-tubes. To each 
of these were added 2 ml of a 2-5% 
solution of sodium nitrite and 5 ml of ^a 
2R- solution of p-nitroaniline and finally 
oml of 1*5 N NaOH. The absorbance of the 
resulting red solutions were measured in a 
Bosch and Lomb Spectronic 20 spectrophoto¬ 
meter at 475 nm- The separations obtained in 
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the case of three typical pairs are sliown in 
Fig. 1. The retention volumes of the pure siib- 



FIG. L .Separation of phenol-formal lehycP- reaction 
products. 

stances were determined from separate experi¬ 
ments and using these values the components 
of the mixtures were identified. o-Methylol 
phenol has the least retention volume followed 
by phenol and DPMs. 

Dept, of Chemistry, P. C. Tharian. 

University of Kerala, D. Joseph Francis.* 
Trivandrum-1, November 11, 1970. 
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A NEW SYNTHESIS OF SYMMETRICAL 
DIBENZYL THIOUREA 

Symmetrical dibenzyl thiourea was first iso¬ 
lated from the bark of Crataeva roxbtirghW 
and recently from the air-dried seeds of Salva- 
dora oleoides.^ It was synthesised eaiTier from 
urea and benzyl amine.'^ An alternative syn¬ 
thesis has now been carried out by treating 
excess of benzyl amine and carbon disulfide 
with H^Oo in the presence of diethyl amine. 
The reaction goes s^moothly and the product is 
only symmetrical dibenzyl thiourea. It involves 
first formation of benzyl isothiocyanate and 
hydrogen sulfide in the usual way. The latter 
is oxidised by H 0 O 2 so as to allow the equili¬ 
brium to go in the forward direction. Finally, 
benzyl isothiocyanate condenses with excess 
benzyl amine to give dibenzyl thiourea. Re¬ 
cently, this method has been used for the 
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preparation of N-N diphenyl thiourea from 
aniline.-^ 

Sym. Dihenzyl Thiourea. —Hydrogen peroxide 
(30% ml, 4 ml) was added gradually to a stir¬ 
red mixture of benzylamine ( 3*2 ml), caibon- 
disulfide ( 3*6 ml) and diethyl amine (2 ml) 
at 0°. After five minutes, the semi-solid was 
separated from the mother liquor and triturat¬ 
ed with warm acetone several times to leave 
behind sulfur. The acetone solution was eva- 
■porated to dryness and the residue crystallised 
twice from methanol, when symmetrical diben¬ 
zyl thiourea separated in colourless crystals 
(3*1 g), m.p. 147-48° alone or when mixed with 
an authentic sample ; T.L.C. in chloroform : 
methanol (97 : 3) and spraying with 50% 
diluted H 0 SO 4 showed a single spot 0*65). 
Dept, of Chemisltry, Manju Chaturvedi. 

University of Jammu, A. C. Jain. 

Jammu-1, December 24, 1970. 
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POLYPHENOLS OF THE SEEDCOAT 
OF MANGIPERA INDICA 

In continuation of our earlier work on the 
flowers, leaves and the seedcoat (testa) of 
Anacardium occidentale Linn.i*- (cashewnut) 
reported to contain ethyl gallate and catechins 
respectively and the record-* of tlhe presence of 
ethyl gallate in the panicles of Mangifera indica 
Linn, belonging to the same family Anacar- 
diaceae under subgroup Mangifereae^ we have 
examined the seedcoat of M. indica, and our 
results are recorded here. 

The dry seedcoat on the kernels of mature 
mango fruits was extracted wit(hi ether and ace¬ 
tone in siuccession. The ether extract on con¬ 
centration yielded a light yellow residue which 
was digested with petroleum ether (40-60°); 
the petrol-soluble fraction answered tests for 
sterols and on further working up yielded /J- 
s*itosterol. The petrol-insoluble portion was 
found to be a mixture, and on recrystallisation 
from hot water yielded colourless crystals, m.p. 
96-98° (yield, 1-0%). This was identified 
as (-}-)-calteahin by colour reactions!, optical' 
activity, its acetyl derivative, co-chromatography 
and m.m.p. determination with authentic com¬ 
pound ,2 The mother liquor after the separa-^ 


lion ol (-f-)-calechin was layered with an 
equal volume of benzene and kept in the ice 
chest for about two weeks, when some colour- 
k.'^s :olid separated. This was twice crystal¬ 
lised from hot moist benzene to yield colour¬ 
less needles, m.p. 210 - 212 °, optically inactive 
and answering all the tests for catechins. On 
acetylation, it yielded a crystalline derivative, 
m.p. 160-162°. The compound was identified 
as (dz)“Catechin. The whole of the aqueous 
mother liquor was further concentrated and 
studied by PC and TLC, and found to contain, 
( —) epicatechin and ethyl gallate (co¬ 
chromatography with authentic samples). 

The acetone extract contained leucocyanidin, 
identified by Rp colour reactions and conver¬ 
sion to cyanidin chloride. 

The marc left after ether and acetone ex¬ 
tractions was extracted with hot methanol to 
yield some reddish-bx’own residue which 
answered tesils for gallotannins, whose pre¬ 
sence is known in Anacardiaceae 

It is interesting from the point of view of 
molecular taxonomy that the same components 
(ethyl gallate, catechins and leucocyanidin) are 
pi*esent in both A. occidentale and M. indica 
which belong to the same subgroup, Mangi- 
fereac. However, they differ from the other 
.subgroup members of Spondieae (containing 
ellagic acid^O and Rhoideae (containing myri- 
cetin^b of the same family. 

The presence of compounds having a pyro- 
gallol system seems to be a common, -feature 
of this family. Further, the earlier observa- 
tion<* that myriectin is a characteristic flavone 
of Anacardiaceae. family as such is not sup¬ 
ported by the present work, and it is to be 
considered with limitation to the stibgroup 
Rhoideae. 

Our thanks are due to the Principal, 
J.I.P.M.E.R., for encouragement, 

Dept, of Chemistry, S. Sankara Subramanian. 
J.I.P.M.E.R., A. G. R. Nair. 

Pondioherry- 6 , December 29, 1970. 
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RETARDING EFFECT OF DESICCATION 
ON NITROGEN MINERALIZATION 
IN ORGANIC MANURES 

Foa the greater part, the nitrogen in organic 
manures of animal or vegetable origin is com- 
olex in chemical nature due to its presence in 
the form of proteinaceous compounds which 
Ze largely insoluble in water. If such nitrogen 
IS to be transformed to mineral forms which 
are easily available to plants, the parent mate¬ 
rials must be subjected to the agencies of de¬ 
composition in the soil. The actual amount of 
mineral nitrogen liberated when an organic 
material is decomposing depends on several 
factors. Generally, for a given carbon and 
nitrogen content in the decomposing material, 
the amount of mineral nitrogen in the soil in¬ 
creases if it contains simpler nitrogenous com¬ 
pounds. On the other hand, if it contains sim¬ 
pler easily decomposable carbon there will be 
immobilisation of soil mineral nitrogen.^ How¬ 
ever, in a discussion on green manuring, Joffe"^ 
pointed out that drying of a green manuring 
material may retard its nitrogen mineralisation 
rate. The main effect of drying was attributed 
to be due to enhanced irreversibility of the 
organic colloidal matter due to desiccation 
which becomes more resistant to further micro¬ 
bial attack. As far as the authors are aware, 
there has been no work in the past to see the 
effect of drying on the nitrogen mineralisation 
in animal organic manures. 

The present investigation is, therefore, 
undertaken to see the effect of drying on the 
quantity of nitrogen mineralised in an animal 
manure, viz., dung spent-slurry. The dimg 
spent-slurry is produced after anaerobic fer¬ 
mentation of cattle dung in a biogas plant.2 
During its preparation, this manure is never 
subjected to drying, since fresh cattle dung, in 
the form of a suspension in water, is fed in 
the fermentation tank of the biogas plant and 
taken out after one month of anaerobic fer¬ 
mentation in the liquid form. The liquid spent- 
slurry used in this experiment contained 1*803% 
N, 35 *219c C, and thus has a C/N ratio of 
19 : 42. The drying of the liquid spent-slurry 
was effected by exposing it in sun in big con¬ 
tainers. The drying has not affected the com¬ 
position of spent-slurry. 

To evaluate the effect of drying on mineral- 
i^-ed nitrogen nitrification experiments were 
carried out by addition of liquid and sun-dried 
spent-slurry at the rate of 30 mg of nitrogen 
per 100 g of soil and incubated at 60% mois¬ 
ture-holding capacity of soil at room tempera¬ 


ture. The total mineralised nitrogen was deter¬ 
mined at the end of six months. The results 
are given in Table I. 


Table I 

Total mineralised nitrogen (NH.^ -}- NOJ after 
six months of incubation 



Mineralised nitrogen 
in mg/lOO g of soil 

Nitrogen 

Total 

mineralised 

E.xcess 
over 
contro 1 

from manure 
(in %) 

Soil alone (control) 

3*19 


.. 

.^oiH-liquid slurry 

7*04 

4-45 

J4-S4 

Soil T dried slurry 

4*16 

0-90 

3*22 


The results s/how that the sun-drying of spent- 
sHurry has drastically reduced the rate of nitro¬ 
gen mineralisation, because in case of liquid 
slurry, the rate of mineralisation is about four 
times more than that of dried slurry. The 
reason may be, as( given above, irreversible 
desiccation of organic colloids of the manure 
on sun-drying and thus their increased resist¬ 
ance to subsequent microbial decomposition in 
soil. This leads to the conclusion that apart 
from the chemical composition of an organic 
manure, the treatment given to it before 
applying to soil should also be ta-ken into con¬ 
sideration while evaluating its nitrogen sup¬ 
plying power to growing plants. The practical 
implication of this resiult is that in order to 
exploit the full potential of the benefits that 
can be obtained from organic manures for bet¬ 
ter and bigger crops, they should never be sub¬ 
jected to drying before applying. 

Division of Soil Science R. D. Laura.-" 

and Agric. Chemistry, M. A. Idn”an't. 

Ind. Agric. Res. Inst., 

New Delhi, December 30, 1970. 
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IDENTIFICATION OF ‘METHYL 
ANGOLENSATE’ IN THE BARK OF 
SOYMIDA FEBRIFUGA A. JUSS 
Soymida febrifuga (Facmily Meliaceae) is an 
indigenous tree, commonly found in dry forests 
of W. Peninsfulaii and called Rohini in Sans¬ 
krit. The decoction of inner bark of the tree 
is reported to be in use as an anti-cancer 
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remedy. The bark of the tree was referred to 
one of us (T. B. P.) for systematic investiga¬ 
tion by Dr. I. M. Patel from Gujarat State. 
Alcoholic extractives of the bark have been 
found to p os's ess tumour inhibitory activity 
against transplantable rat carcinosarcoma and 
rat Yoshida sarcoma (ascites). 

Petroleum ether extract of the bark of 
S. fehrifuga has yielded a sterol (I), m.p. 135- 
36% compound (II), m.p. 257° (decomp.) and 
compound (HI), m.p. 203-04°. Carbon-hydrogen 
analysis of the compound (III) and its mole¬ 
cular weight (470) by mass sipectrum. indicat¬ 
ed for it the molecular formula, C^yHo.iO^ 
(Found; C, 69-0; H, 7*18; Co-PL^.tO- requires 
C, 68-9 ; H, 7*3%). The compound (III) form¬ 
ed 2 : 4-dinitrophenylhydrazone, m.p. 266-67° 
(decomp.) (Found: N, 8*25; C.j.{H..;j.N,0,„ 

requires N, 8*6%). Mild alkali hydrolysis of 
(III) yielded an a;cid, m.p. 254-55° and reduc¬ 
tion of (III) in alcoholic solution with Raney 
Nickel as cata.lyst, gave a product, m.p. 196-97°. 

The UV absorption of (III) showed at 

2\2mfx (log e 3*87). IR spectrum of (III) 
exhibited bands at 3120, 3080, 1500 and 

872 cm-^ (furan); 1740,' 1050 and 1020 cm '' 
(methyl ester, 5-lactones) and 1720 cm’'' (cyclo¬ 
hexanone). NMR spectrum of (III) showed 
presence of four methyl groups : two of them 
angular methyls as singlets at 53 cps (0*88 5) 
and at 58 cps (0*96 5); while other two gem- 
dimethyls appearing as singlets at 64 cps (1*06 5) 
and at 73 cps (1*215) respectively. Methyl 
ester appears as a singlet at 224 cps (3*70 5). 
The protons of the furan ring appear as sin¬ 
glet (IH) at 385 cps (6*415) and broad sin¬ 
glet (2 H) at 445 cps (7*415). 

The chemical reactions and. spectral data of 
the compound (III) indicated it to be methyl 
angolensatc (ring B-seco tetranor-tetracyclic 
tri-terpcne)“’'' occurring in several species of 
the family ‘Meliaccae’.'^ The melting points of 
the 2 : 4-dinitrophenylhydrazone and the re¬ 
duction product of (III) closely agreed with 
those of the corresponding derivatives (m.p. 
261-64° and m.p. 186-89° respectively) of the 
methyl angolensate, reported by earlier work¬ 
ers.- The identity of the compound (III) was. 
confirmed by mixed melting point with an 
authentic shmple of methyl angolensate which 
remained undepressed and by their super- 
imposable IR spectra. 

Ether extract of the bark of S. ifehrifaga has; 
yielded a steryl glycoside, m.p. 290-95° (de¬ 
comp.) , 


We are indebted to Dr. W. R. Chan, Uni¬ 
versity oC West Indies, Jamaica, for a generous 
sample of methyl angolensate, and to Dr. I. M. 
Patel, Junagadh, Gujarat State, for the supply 
of ‘Rohinf bark. 

Chemotherapy Section, R. Y. Ambaye. 

Cancer Res. Inst., M. A. Indap. 

Tata Memorial Centre, T. B. Pan'se. 

Parol, Bombay-12, December 28, 1970. 
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ABSORPTION OF GLUCOSE IN THE 
GASTROINTESTINAL TRACT OF BIRDS 

Knowledge on the absorption of the products' 
of enzymatic hydrolysis in the alimentary, canal 
of the vertebrates is restricted only to certain 
mammals and a few birds. Active absorption 
occurs mostly in the ileal part of the small 
intestine, and in lesser amounts in the duo¬ 
denum. 

Experiments on absorption mostly involve 
administration of the requisite amounts of dif¬ 
ferent sugars wttih food and recovery of the 
unabsiorbcd sugars from the gut at a desired 
interval. 

Rate of absorption, of sugar in rat and 
pigeon' is essentially similar but glucose is 
absorbed at a rapid rate in chicken than the 
same in rats.- More recent studies-^''^ on glu¬ 
cose absorption, however, reveal that the ab¬ 
sorptive capacity of cihiclv with regard to sugars 
closely resembles that of pigeon' and mammal.*'' 
It is held that the optimal concentration for 
glucos/e absorption is somewhere between, 
0*75 M and 0*2 M^. 

Absorption of glucose from oesophagus, crop 
or lower oesophagus has never been known to 
occur. To ascertain the absorptive capability 
of the different zones! of the gut and also to 
find the relationship, if any, between the feed¬ 
ing habit« and rate of absorption, experiments 
were carried on adult healthy ether-anaesthe¬ 
tised Passer domesticus (omnivore), Strepto-- 
pelia chinensis. (graminivore), Baibulms ibis 
(carnivore) and Corvus splendens (scavenger) 
following ligation technique J 
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The birds were starved for 24 hours to allow 
emptying of intestinal residues. Thread liga¬ 
tures were placed at crop-lower oesophageal, 
lower oesophagus-proventricular, pyloric-duo¬ 
denal and iieo-caecal junctions in anaethetised 
birds. Thorough and clean washing is, essen¬ 
tial for a correct estimation of absorption. Two 
small incisions were given at the opposite ends 
of each ligatured section and the part of the 
gut was washed with Krebs-Ringer biocarbonate 
solution at 37®. 

Ligations 5 to 6 cm apart were given in 
washed lower oesophagus, duodenum and ileum. 
One mi Krebs-Ringer bicarbonate solution at 
100 mg glucose concentration at 37° was in¬ 
jected into each of the above segments. The 
viscera and the ligatured segments were kept 
moist wdth Ejrebs-Ringer bicarbonate solution 
at 37®. 

Absorption was allowed for 30 minutes, fol¬ 
lowing which the segments were separated from 
the rest of the gut and removed. The post¬ 
absorption fluid was collected in vials, and the 
wet weight of the separated segments were 
recorded. An aliquot of the fluid was taken 
for colorimetric determination of glucose.^ 
Results are expressed in Fig. 1. 



•Region of the gut 


of glucose per mg of tissue in 30 
minutes by different r^ions of the gut. expressed in terms 
of percent at 37 - One mi g^sed (95% O 2 , 5% CO 2 ), 
warmed (37 ), Krebs-Ringer b'carlionate solution atO’1% 
glucose concentration is injected in each ligated segment of 
lower oesophagus (Loej, duodenum (Du) and ileum ill.) 
m domatieM (()), Sireptopelia chimnsts (Q)^ 

C^us,pl^i,ns Buiulcus iH, (A\ Percents 

meMured by estimating the unabsorbed glucMe 
and deducting the same from the initial, S c se 


An absorption rate of 400 mg/lOO gm of body 
weight/hour had been reported in chick*' and 
this rate is more than twice that recorded in 
rats of similar size and over four times that 
found in the dog.it> 

The ileum is undoubtedly the chief site of 
absorption. The rate of absorption of glucose 
is different in birds belonging to different feed¬ 
ing groups. This indicates that feeding habit 
has a bearing on the capability of the gut tis¬ 
sue in the absorption of the products of enzy¬ 
mic hydrolysis. The absorption rate is highest 
per mg of gut tissue in per unit time in an 
omnivore and this is in a descending order 
in a graminivore, a scavenger, being lowest in 
a carnivore. The lower oesophagus has so long 
been denied of any absorptive function but our 
obsiervaitions establish that this part of gut is 
capable to absorb glucose at a quite high rate. 
The sparrow is unique in the respect that no 
amylase is produced in the lower oesophagus, 
but a considerable amount of glucose is ab¬ 
sorbed here. Our findings further suggest that 
the absorptive capacity is inversely propor¬ 
tional to the size of the animal. 

Dept, of Zoology, Shelley Bhattacharya. 
35, Ballygunj Circular K. C. Ghose. 

Road, Calcutta-!, January 1, 1971 . 
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emission of 

cbrcariae pigmentata from pila 

GLOBOSA (SWAINSON) 

The common South Indian apple snail, Pila 
Slobosa (Swainson) generally plays no host to 
^rval ^genetic trematodes.i But very recently 
Ganapathi and Hanumantha Rao-’ reported 
cercanal emxss!ion from this snail collected at 
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FJGS. 1--2. Aniphistome cercariae of ptgmentata type. 


In the course of a general survey of fresh¬ 
water and amphibious gastropod hosts or vec¬ 
tors of Rayalaseema, one specimen of Ptla glo- 
bosa, collected from Kodur area, of Rajampet 
Taluk of Cuddapah District, began to emit pig¬ 
mented cercariae which could easily be observed 
with the naked eye. Since the number emitted 
were few, the specimen was opened and tissues 
teased and washed in water. Quite ai good 
number of cercariae could be obtained, this way, 
from the digestive gland. Through microscopic 
examinations, these have been identified as 
amphistome cercariae of the pigmentata type.'*^ 
The sjtellate melanophores and the eye spots 
with spherical lens-like bodies could easily be 
observed (Figs. 1 and 2). Although, the occur¬ 
rence of adult amphistome in the gut of this 
snail hasi previously been reported,** there 
appears to be no previous report of amphistome 
cercariae from, this particular snail. Thus it 
appears that, besides the usual host Lymnea 
luteola of these parts, Pila glohosa under cer¬ 
tain unknown circumstances can play host not 
only to echinostome cercariae as( reported by 
Ganapathi and Hanumantha Rao but also to 
amphistome cercariae. 

This research has been financed in part by 
a grant made by the United States Department 
of Agriculture under P.L. 480. The authors are 
thankful to Dr. (Mrs.) P. Padmavathi, College 
of Veterinary Science, A.P. Agricultural Uni- 
vers'ity, Tirupati, for helping in identification 
of the cercariae. 

Dept, of Zoology, D. Balakrishna Rao. 

S.V University, M. C. Venkata Subbaiah. 

Tirupati (A.P.), P. Venkateswara Rao. 

Decemher 30, 1970. K. S. Swami, 



Note the eye spots and ^tellate melanophores, x 75, 
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THE REPRODUCTIVE CYCLE OF 
THREE DECAPOD CRUSTACEANS 
FROM THE SOUTH-WEST COAST OF 
INDIA 

The paucity of information on the reproduc¬ 
tion of invertebrates of the west coast of India 
necessitated detailed investigation on the re¬ 
productive cycles of as many representative 
forms as possible. In crabs, the usual method 
employed to determine the breeding period had 
been plotting of the percentage of ovigerous 
females against time, which provided only an 
incomplete picture of the sequence of events 
that take place during the long and often drawn- 
out breeding season in the tropical waters. 
Therefore, it was instructive and advantageoirs 
to follow the gonad index method. The ratio 
between the gonad size and body weight bears 
a relation to gonad development and gonad 
maturity during different times of the year. 
This has already been reliably established in 
fishes,* molluscs and echinoderms^ and crusta- 
ceans.'"^*'^ In the present investigation the re¬ 
productive cycles of three species of decapod 
crustaceans', viz., Uca annulipes (Latreille), 
PorUinus pelagicus (Linnaeus) and Meta- 
penaeus affinis (Milne-Edwards), have been 
studied employing the gonad index method* 
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Fortniffiitlv samples consisting of ten males, 
and ten'^ females of Uca anmilipes were col¬ 
lected from the shores of Cochin Backwaters. 
Samples of Portunus pelagians and, Metapenaeus 
anmis were obtained from the trawlers ope¬ 
rating off Cochin on the shelf region. The 
specimens were rendered free of moisture first 
by towelling and later with filter-paper. The 
individual weights were then determined. The 
gonads were carefully dissected out and weigh¬ 
ed. The wet weight of the gonad was then 
divided by the wet weight of the body and 
this factor was multiplied by a hundred and 
the value was taken to represent the gonad 
index. The mean gonad index values for males 
as well as for females in each month for a 
period of three years from October 1963 were 
calculated and presented in the figure. 



FIG. 1. The reproductive cycle of Uca annulipes^ 
Poriunm pelagicus and Metapenaeus affinis, A. Female 
U.afmulipes\ B. Male U annulipes\ C- Female P. 
pelagicus \ Vi, P, pelagicus \ E, F^maU M, aknis] 

F. Male M, affinis^ 
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From Fig. 1, it will be seen that in the 
female U. annuUpes the gonad index remains 
high during the months from July to February 
with a peak in December. P. pelagicus has a 
high gonad index for several months of the 
year from August to March with a definite 
peak during December-January. In this con¬ 
nection it may be noted that from the east 
coast of India, Rahaman*^ reported that this 
species is a continuous breeder with three 
periods of maximal gonad indices, November, 
January and June with greater activity during 
November-January. In M. afjinis high gonad 
index prevails from; August to April with a 
major peak during December-February and a 
minor peak in April. The male and female 
reproductive cycles of these crustaceans arc not 
concurrent. The peak of the reproductive cycle 
of males occurs slightly earlier in the breeding 
season than that of the females. In U. annni^ 
lipes and M. ’affinis, the fluctuation of the gonad 
index of testis is not so conspicuous as that 
of the ovary. In males of all these three spe¬ 
cies, sperms and sperma:tophores have been 
noticed throughout the year. In all these spe¬ 
cies, the possibility of production of successive 
broods of eggs by an individual in a breeding 
season is indicated from the nature of the 
gonadal cycle. 

In all these three crustaceans, the breeding 
season is not continuous all the year round but 
extends over several months of the year with 
distinct peak periods of gonadal activity. It 
may be noticed that the low saline conditions 
prevailing during the period of the south-west 
monsoon are apparently unsuitable for breed¬ 
ing. The medium and high saline conditions 
of the ambient water during the post-monsoon 
amd pre-monsoon periods respectively, with 
abundant planktonic foocF»’^ for the larvae of 
these crustaceans, seem to be mo.st favourable 
for breeding activity. 

Mahatma Gandlhi College, K. Khisiina Pili,ay. 
Trivandrum-4 ; and 

Dept, of Marine N. Bai.akrisiinan Nair. 

Biology, 

University of Kerala, 

Trivandrum-7, December 14, 1970. 
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CYTOGENETICAL INVESTIGATIONS 
FOLLOWING CENTRIFUGATION, 

OF GERMINATING WHEAT SEEDS 

The occurrence of contradictory reports regard¬ 
ing tihe mutagenic effects of centrifugation in 
plants'"' and animals''*’^ prompted an investi¬ 
gation to assess the effects of centrifugal force 
on the germinating seeds of hexaploid wheat, 
Triticum aestivum L. (Variety C. 591). Wheat 
was particularly chosen because of its toler¬ 
ance to chromosomal aberrations including 
losses, or additions of single or pairs of cihromo- 
somes. 

Seeds pre-soaked in water for 24 hours, were 
subjected to centrifugal forces at 6,000, 9,000, 
12,000 and 18,000 r.p.m., continuously, for 3 
hours, at 0° C internal temperature, using a 
'TR-2” model of the centrifuge of the Inter¬ 
national Equipment Company, U.S.A. One set 
of centrifuged germinating seeds, spread over 
a filter-paper in petri dishes, for 12 hours’ 
duration, for a recovery from, the sihock, was 
used for cytological observations by ffxing the 
roots in acetic alcohol (1:3), whereas the 
ether lot was, transplanted into the held. Stand¬ 
ard technique of acetocarmine smears was fol¬ 
lowed for both tlhe mitotic and meiotic studies. 

An approximate inverse relationship exists 
between the centrifugal force applied from 
6,000 to 18,000 r.p.m. and the reduction in the 
percentage cf seed germination from 96*5(V' 
to 89-0%, respectively. Root tip .s.mears re¬ 
vealed elongated nuclei and also cells with 
nuclei occupying excentric positions. The 
reduction in seed germination may be attri¬ 
buted to the adverse effects of the centrifuga¬ 
tion like amitosis, elongation of nuclei, etc., in 
tlhe actively dividing cells at the time of treat¬ 
ment. The results are summarised in Table I. 

Table I 

Cytogenetic ejfects of centrifugal force 



Control 

.. 8-3 

3*0 

0 

0 

0 

0 

6,000 r.p.m. 

.. 




.. 

.. 

9,000 r.p m. 

.. 7*2 

4-0 

0 

0 

0 

0 

12,000 r.p m. 

.. 5*9 

10*0 

4*0 

0 

0 

0 

18,000 r.p.m 

.. 4*6 

15*0 

12*0 

1-0 

3*0 

0*5 


The mitotic index was computed to evaluate 
the effects of centrifugal force on the rate of 


root tip mitosis. A linear decrease in the mito¬ 
tic index with increase in the dose was found. 
In addition, at higher doses there were pro¬ 
portionately larger number of cells in meta¬ 
phase than at other stages as compared to the 
non-centrifugal controls. This might be due 
to the injury caused to the spindle and hence 
resulting in the accumulation of cells 
at metaphases. The pollen mother cell 
meiosis was studied to observe the effects 
of centrifugal force on the chromosomes. The 
frequency of cells with aberrant chromosomes, 
viz., laggards (Fig. 1), anaphase bridges 
(Fig. 2) and micronuclei, increased from 4% 
at 12,000 r.p.m. to 12% at 18,000 r.p.m. Simi¬ 
larly, the amount of pollen sterility, as deter¬ 
mined by their stainability in acetocarmine, 
showed a linear increase at higher doses of 
centrifugation. 



Figs. 1”4. Fig. l. Telophase showing lagging chromo¬ 
somes. Fig. 2. Two anaphase bridges. Fig. 3. 
Chimeric plant with lax earhead to the left and the normal 
ones. Fig. 4. Monoculmed plant. 

In the first generation after treatment, a few 
dhimeric plants with chlorophyll variegations 
(striata, albina), lax earheads (Fig. 3) and 
subcompactoid spikes were observed at the 
highest dose. This could be explained by 
assuming that centrifugation induced genetic 
changes in the primordial cells of the germi¬ 
nating seeds wlhich gave rise to these morpho¬ 
logical aberrants. At 18,000 r.p.m., a few mono¬ 
culmed plants (Fig. 4) were also observed. 
Further, there was considerable reduction in 
the mean earhead number per plant and 
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increase in the number of mean days to matu- 
ritv with the increase in the dose of centri¬ 
fugation. This may be presumed to be due to 
the induction of mutations in genes influenc¬ 
ing these quantitative traits. 

In the light of the above findings, it may 
be concluded that the creation of a “pseudo- 
gravity” by way of centrifugation can not only 
interfere with the dynamics of cell division, 
but can also induce cytogenetical changes in 
higher plants. 

One of us (T. P. R.) is grateful to Dr. M. S. 
Swaminathan, Director, I.A.R.I., New Delhi, 
for providing all the facilities during these 
investigations. 

Dept, of Genetics, T. P. Reddy. 

Osmania University, 

Hyderabad-7 (A.P.), and 

Division of Genetics. D. Srinivasachar. 

I.A.R.I.. New Delhi-12, December 8, 1970. 
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ACTION OF SOME ANTHOCYANIN 
PIGMENT CONTROLLING GENES 
IN ZEA MAYS 

The mechanism of gene action and interaction 
in the control of biochemical pathways have 
been studied extensively in micro-organisms' 
compared to higher organisms, including 
maize. Recent developments have proved be¬ 
yond doubt that genes control biological re¬ 
actions through the mediation of enzymes and 
that mutation affects or alters such reactions 
which may ultimately change the phenotype. 

In maize, the production of anthocyanin pig¬ 
ment in the aleurone tissue, the outermost 
layer of the endosperm is under the control 
of a large number of complementary genes, 
their alleles and several modifiers.i The genes 
Aj. Cj, C .2 and R must be present in domi¬ 
nant condition at least in one dose for the for¬ 
mation of anthocyanin pigment. The gene 
inhibits the synthesis of anthocyanin. Modifier 
genes like in, hzl, hz2 r* indirectly alter the 
intensity of the pigment in aleurone and other 
plant parts. Hence, the genetic system of 
anthocyanin biosynthesis in maize offers a 
unique advantage to study the biochemical basis 
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of gene action.i Recent studies have establish¬ 
ed the gene action s'equence for anthocyanin 
synthesis.- However, a thorough study of inter¬ 
mediates and various gene controlled different 
antihocyanins is necessary. The present study 
deals, with the role of Pr, 7''^'', and B genotypes 
in the control of anthocyanin production in 
maize. 

The different genetic stocks, homozygous for 
B, and Pr were used for the qualitative 
identification of the pigment. The dried husk 
is} cut into pieces and extracted with 1% hydro¬ 
chloric acid in ethanol. Similarly, the extrac¬ 
tion of pigment from the seeds is done by soak¬ 
ing them in 1% hydrochloric acid in ethanol 
after peeling off the pericarp. The extract Ls 
condensed to a small volume to increase the 
concentration. It was then purified by chromato¬ 
graphy on Wihatman No. 1 filter-paper using 
the BAW solvent system (6 butanol: 1 acetic 
acid : 2 water). Purified pigment along with 
pure samples are co-dhromatographed and R^ 
values are enumerated. The pigments are eluted 
from chromatograms with 1% HCl in ethanol 
and the spectrophotometric studies are made 
on Beckman model DB spectrophotometer. The 
absorption maxima and. R^. values of each geno¬ 
type along with those of pure samples are 
given in Table I. 

The absorption maxima and R^. values con¬ 
sistently suggest that the pigment aceumiilatod 
in B, and Pr is cyanidin-3 rnonoglucoside. 
However, the earlier studies with Pr genotype 
als'o revealed that it accumiilate.s. cyanidin-3 
rnonoglucoside.The present work not only 
confirms independently that the nature of the 
pigment in Pr genotype as cyaniciin-3 mono- 
glucoside,^'’ but further extends that the accu¬ 
mulated pigment in B and genotypes is also 
cyanidin-3 monoglucos}ido as is evident by the 
absorption maxima and values (Table T). 

Table 1 


Comparison of the vahues and absorption 
maxima of anthocyanins obtained from mutants 


(pr, , B ) and 

pure sample 


Average R/ 

Absorption 

Tigment source 

values in 
(K/XlOO) 

maxima 
in m/i 


BWA 


B (husk) 

23 

531 

r^^fhuj-k) 

23 

528 

(seed) 

23 

530 

Pr (seed) 

23 

535 

Pure cyankUn chloride 

55 

646 

Pure pclargonidin chloride .. 

79 

625 

Pure cyanidin 3-monoglucoside 

21 

534 
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The fact that all the three genotypes (B, Pr„ 
) accumulate an. identical compound, sug¬ 
gests that these genes might play an indirect 
role in the quantitative control in the biosyn¬ 
thesis of anthocyanin. It is evident from visual 
comparison of genotypes that r in recessive 
condition produces more pigment than Pr or B. 
These genes may regulate the availability of 
the precursor(s) in anthocyanin biosynthesis. 

Dept, of Genetics, K. Vaidyanath. 

Osmania University, G. M. Reddy. 

Hyderabad-7, December 30, 1970. 
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SOLUBILIZATION OF TRICALCIUM 

PHOSPHATE BY BLUE-GREEN ALGAE 

Microbiological solubilization of bound phos¬ 
phates is one of the important biological pro¬ 
cesses in soil. Several sioil bacteria''>'^'^-‘^’^-->'^' 
and have been shown to possess 

the property of solubilizing tricalcium phos¬ 
phate in culture. Although the role of blue- 
green algae as a biological input in agriculture' 
has been well documented,^'*these oi'ga- 
nisms do not seem to have been examined for 
their capacity to solubilize bound phosphates. 
The present investigation is an attempt in this 
direction. 

Twenty-seven strains of nitrogen-fixing blue- 
green algae belonging to four genera and one 
non-nitrogen-fixing Anacystis nidulans were 
screened for their ability to solubilize trical¬ 
cium phosphate in culture media. All the 
strains were from the Culture Collection of 
Microalgae in the Division of Microbiology. 
100 ml flasks containing 50 ml of nutrient 
medium (0-2 g MgS 04.7 K.^O, 0*1 g CaCL, 

0*25 g KNO;{, 1 ml Ar, micronutrient solution 
and 1 ml Fe-EDTA per litre) and 50 mg tri- 
calcium phosphate were sterilized at 15 lb for 
30 min and inoculated with 3 ml of a: uniform 
algal suspension from 20'-day-old cultures. Un¬ 
inoculated flasks SiOrved as controls. After 15 
days’ incubation under identical conditions of 
temperature (28 ±: 1° C) and illumination (ca 
5,000 lux), the contents of the flasks were filter¬ 
ed through a Whatman No. 1 filter-paper and 
the filtrates, after making up to a constant 
volume (50 ml) were analysed for pH using a 


glass electrode Beckmann Zeromatic II pH meter 
and for the amount of phosphorus' in excess 
of that released by mere autoclaving of the 
medium. The latter indicated the extent to 
which the algal strains solubilized insoluble 
phosphate in tihe medium. 

Table I summarizes the results. Among the 
28 strains sicreened, 17 were found to be effec¬ 
tive in this regard. They belonged to the 
genera Anahaena, Nostoc, Tolypothrix and 
Aulosira. Although the property to s'olubilize 
insoluble phosphate seems to be well distribut¬ 
ed in this group of organisms, the quantum of 
solubilization is, however, lower than by bac¬ 
teria. Particular interest centres round Toly- 
pothrix tenuis and Aulosira fertilissima, the 
two most widely used forms in inoculation 
'trialsi.* Both these forms were able to 

solubilize tricalcium phosphate (1-55 and 
1*07 mg P^O-/50ml). Equally efficient were 
five strains of Nostoc (205, 203, 278, 282 and 
270). 

It was not possible to equate the pH of the 
culture filtrates with phosphate solubilization 
and this is in conformity with the observations 
on other phosphate-solubilizing micro-organ- 
isms.-*-^-’’*'^ 

Table I 

Solubilization of tricalcium phosphate by 
strahis of blue-green algae 
(Average of triplicates) 


Algae 

No tested 
No. 

significant 

in 

solubiliza¬ 

tion 

Serial 

No. of 
strains 
.showing 
significance 

mg 

IW 5 / 

50 

ml 

pH 
of the 
culture 
filtrate 

Control 



0*76 

6-6 

(uuinoculated) 

Ana7>aena 

9/6 

290 

0-88 

7-6 


287 

0-88 

6*8 



299 

0-94 

6*9 



311 

0-88 

7*4 



310 

0-88 

6*9 

Nostoc 

16/10 

206 

2-19 

7*3 



203 

2-27 

7*3 



261 

0-86 

7*3 



231 

0*88 

6*8 



278 

1-01 

6-9 



282 

1-01 

7-3 



270 

1*39 

7-0 



211 

0-94 

7-3 



234 

0-88 

6*9 



238 

0-88 

7*0 

Tolypoihrix 

1/1 

173 

1-56 

7*7 

tenuis 

AuUsira ferti¬ 

1/1 

68 

1-07 

7-6 

lissima 

Anacystis nidu- 

1 / 0 ' 

. , 

, . 

.. 


/ans _ 

C.D. 5% 0*06. 
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The present observations show that besides 
possessing capacities to fix nitrogen,^to pro¬ 
duce growth substances'-* and to tolerate high 
levels of agricultural dhemicaisr'' some of these 
nitrogen-fixing blue-green algae are also able 
to solubilize bound phosphates. 

We are thankful to Dr. W. V. B. Sundara 
Rao, Head of the Division of Microbiology, for 
his interest in the study. 

Division of Microbiol.. Paromita Bose. 

I. A.R.I., XJjjal Singh Nagpal. 

New Delhi-12, G. S. Venkataraman. 

December 16, 1970. S. K. Goyal. 
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PHYTOTOXIC BEHAVIOUR OF 
METABOLIC BY-PRODUCT OF 
NIGRO^PORA ORYZAE (BERK. AND 
BR.) FETCH ON SOME VARIETIES 
OF ORYZA SATIVA 

In the lig'ht of previous work^'i^ on toxin pro¬ 
duction as metabolic by-products in the culture 
filtrates of pathogenic fungi, the present inves¬ 
tigation has been undertaken to determine 
phytotoxic behaviour of the metabolic by¬ 
products of Nigrospora oryzae (Berk, and Br.) 


Fetch on different varieties of Oryza sativa 
commonly grown in India. 

The test-fungus, N. oryzae, was isolated from 
diseased leaves of Oryza sativa collected from 
rice fields near Burdwan, West Bengal, in Nov¬ 
ember 1969. Monosporous culture of the fun¬ 
gus was made on malt-agar and was kept as 
stock culture. For preparation of culture fil¬ 
trate, the fungus was grown on liquid Czapeks 
medium. The medium was then adjusted to 
pH 6 • 5 and 25 ml of it was transferred to each 
250 ml Erlenmeyer flask and sterilized for 15 
minutes at 15 lb pressure. The flasks were ino¬ 
culated with uniform disc (5 mm. diam.) of 
mycelium punched out from actively-growing 
culture of the test-fungus on Czapeks’ agar 
medium in petri dishes.. Inoculated flasks were 
then incubated at 30® C for 21 days. Myce¬ 
lium was then separated by filtration and the 
filtrate was adjusted to pH 6*5 and sterilized 
to kill any remaining mycelial fragments. The 
■sterile culture filtrate was used in making dilu¬ 
tions for the seedling assay of toxicity. 

Seeds of some important varieties of rice, 
NC 1626, Satika', Jhingasal, Basmati, Kumangore 
and NC 1281 were allowed to soak for 30 min 
in distilled water and then removed to a moist 
chamber to germinate for 24 hours. Five seed¬ 
lings with roots and shoots of uniform size 
(about 5 mm) were placed on filter-paper 
within sterile petri dishes soaked with 5 ml 
of culture filtrates of 1 : 10 and 1 : 100 dilu¬ 
tions in distilled, water following Luke and 
Wheeler." Adequate controls in distilled 
water was kept. The petri dishes were incu¬ 
bated at 30® C for 48 hours to allow the seed¬ 
lings to grow. The length of the roots and 
shoots were then measured and recorded 
(Table I). 

Table I 


Effect of culttire fUtrate of Nigrospora oryzae 
on seedlings of different varieties of 



Oryza 

sativa 

after 

48 hofiirs 


V’^arietv 

Increase in length of 
root* (in mm) 

Increase in length of 
shoot* (in mni) 


5 :10 1 

:]00 c. 

aitrol 

1:10 ] 

:I00 

('ontrol 

NCir)26 .. 

40 

48 

60 

10 

20 

20 

Satika 

50 

56 

58 

20 

23 

25 

Jhingasal 

ro 

59 

63 

17 

18 

20 

Rasniati .. 

37 

46 

58 

16 

20 

24 

KumaTgore 

46 

57 

73 

17 

22 

30 

NC1281 

47 

51 

68 

20 

21 

25 


**' Average of five replicates. 

There is. considerable inhibition of growth in 
roots and shoots when treated with metabolic 
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solution in comparison to the control More¬ 
over, in 1 : 10 dilution, greater inhibition occurs- 
than in 1: 100. Of the varieties tested, maximum 
root inhibition has been observed in Kumargore 
which is followed in descending order by Bas- 
mati, NC 1626, Jhingasal, NC 1281, the mini¬ 
mum being in Satika, Regarding shoot growth, 
there is response of toxin inhibition but not 
to the same extent as the root response. 

Dept, of Botany, Sandhya Sat^'tra. 

University of Burdwan, Balen Nandi. 

West Bengal, December 2, 1970. 
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OCCURRENCE OF HIBISCOXYLON 
INTERTRAPPEUM SP. NOV. FROM 
THE DECCAN INTERTRAPPEAN 
SERIES OF MAHURZARI, NEAR 
NAGPUR (MP.). INDIA 
A FOSSIL axis, 6 cm X 5 cm, was collected from 
Mahurzari, near Nagpur (Maharashtra State) 
by one of us (K. A.), in December 1969. The 
wood is of diffused porous type and does not 
show growth rings. The bark and peripheral 
portion of the wood are well preserved but the 
central portion is missing (Fig. 1 and Photo 1). 

The vessels can be seen even with the naked 
eye (Photo 1). In the middle portion of the 
wood they are solitary but occur closely pack¬ 
ed in peripheral region; they also occur in 
two to four in radial rows. The vessels are 
small to medium and vary from 165 fi to 300 p- 
in length and 49//- to 198in. width. Vessel 
perforations are simple and somewhat oblique 
(Metcalfe and Chalk) the vascular pits arc 
alternate to subopposite. 

Wood parenchyma is paratracheal, con¬ 
fluent and occurs associated with the 
vessels (Photo 1). Xylem rays are closely 
packed, heterogeneous and may be uniseriate. 


The rays in longitudinal plane are fusiform in 
shape. Uniseriate rays consist wholly of up¬ 
right cells (Webber^'''*). Height of xylem rays 
varies from 1-25 cells. 

Tile cells of Pteros'permum type, mostly in, 
a single row, are present (Chattawayi'S) ; 
rarely they may be present in two rows 
(Figs. 2, 3 and 4). 

The ground mass of the wood consists of 
fibrous cells. Fibres are tapering and well 
preseived, they are angular with walls about 
16 thick. They are libriform and measure 
upto 1 mm in length. The peripheral zone of 
bark consists of fibrous bands alternating with 
parenchymatous bands (Fig. 1 and Photo 1). 



FHOTO. 1. A photograph of fosiil woo l in transverse 
plane ahovsing bark and wno.l portion, X 5. 

Probably cryslal.s of ca’ciiim oxalate are pre¬ 
sent in the parenchymatous cells of the xylem 
rays, as well as other parenchyma cells 
(Fig.s. S and 4). 



Flos. 1-4 Fig. 1. T.S. of bark of fossil wood showing 
fibrous bands alternating with parenchymatous bands. 
Fig. 2. Single xdem ray in R. 1..S. plane showing tile 
ce\\s oi Pternsfermtm type. Fig. 3. Xylem ray in T.L.S. 
plane Fig. 4. Xylem ray in K.L.S. plane showing 
civ6ta*s. {Pd, Periderm; P, Parenchyma; ^F, Fibres; 
T, Tile cells; C, Crystals.) 
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The structure and size of the vessels, the 
presence of ailiform to confluent parenchyma 
in the wood, the structure of xylem rays and 
the presence of fibres in the bark are the 
characters which are found in the fossil as 
well as in the extant genus Hibiscus. The pre¬ 
sence of Pterospermum type of tile cells in 
the fossil goes further to pinpoint the affinities 
with the living genus. 

We believe that the fossil genus is very close 
thosporium oryzae to Pytolun and Dithane 
sembles the fossil wood in all details. We, 
therefore, prefer to name it as Hibiscoxylon 
intertrappeum sp. nov. Genus Hibiscoxylon is 
reported for the first time from India. The 
only other fossil record of this genus is from 
the Cretaceous of Egypt (R. Krausel, 1939).^ 
Dept, of Botany, B. S. Trivedi. 

Lucknow University, K. Ambwani. 

Lucknow, November 7, 1970. 
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INDUCED TOLERANCE OF SPORES OF 
BELMINTHOSPORITJM ORYZAE 
BREDA DE HAAN TO FUNGICIDES 

Increased tolerance of fungi to fungicides in 
vitro as a result of successive transfers of the 
fungi from media containing lower to higher 
concentrations of the fungicides have been re¬ 
ported by several workers.!-^ In West Bengal, 
brown spot cf rice caused by Helminthospo- 
rium oryzae Breda de Haan is the most serious 
disease of the crop and the control measures 
against the disease include prophylactic spray¬ 
ing with fungicides. As the spores of the fun¬ 
gus serve as the chief agent for the spread of 
the disease experiments were undertaken in 
this laboratory to study the increased tolerance 
of the spores of H. oryzae to Fytolan (copper 
oxychloride) and Dithane M-45 (manganese 
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ethylene bisdithiocarbamate) and the patho¬ 
genicity of the tolerant spores in inducing leaf 
spot symptoms in rice seedlings previously 
sprayed with these fungicides. The findings of 
these experiments are presented in this note. 

(aj Induced Tolerance of Spores of Helmin- 
thosporium oryzae to Fytolan mid Dithane 
M-4.5. —0*02 mi of water suspensions of both 
the fungicides at 500 ppm strength were placed 
in cavity slides and dried. 0-02 ml of spore 
suspensions in sterile distilled water were then 
placed in these cavity slides, the slides were 
kept in moist chambers prepared by placing 
water-soaked filter-papersi on both sides of 
petri dishes and incubated for 24 hours at 
27° C for spore germination. Control was kept 
without fungicides. After recording the ger¬ 
mination percentage, the spore suspensions in 
the cavity slides were picked up by sterilized 
micropipettes, the spores washed in sterile dis¬ 
tilled water by centrifuging and the washed 
spares were seeded on potato dextrose agar 
plates and incubated at 27“ C for four 
days for allowing the surviving spores to 
grow and sporulate again. This was regarded 
■as the second generation. From, thisi culture 
also spore suspensions were allowed to germi¬ 
nate on fungicides in the similar way and the 
process was repeated upto the eighth generation. 

It was noted that due to repeated transfers 
of the spores of H. oryzae to fungicidal sus¬ 
pensions, the tolerance of tiho spores to the 
fungicides gradually increased aw was indicat¬ 
ed by increased spore germination. In case of 
Fytolan, it increased from 11% in the first gene¬ 
ration to 48% in the eighth generation while 
in case of Dithane M-45, the increase was from 
10% to 42%. In the control, tihe percentage of 
spore germination was 83. 

(b) Pathogenic Ability of the FungicidC'- 
Tolerant Spores of H. oryzae to Cause Leaf 
Infectio7is in Rice Seedlings Previously Sprayed 
with Fw?2gic2dc.s-.—15-day-old rice ' seedlings 
were sprayed with 0-2%, aqueous suspensions 
of Fytolan and Dithane M-45 respectively. 
After 24 hours, the seedlings were spray-ino¬ 
culated with spore suspensions i^reparcd from 
the tolerant spores of the eighth generation 
multiplied on PDA. In the control seedlings 
were inoculated with spores of non-tolcrant 
original culture. The results arc presented in 
Table I which shows that when inoculated on, 
fungicide-sprayed rice seedlings, the respective 
tolerant spores of H. oryzae were able to in¬ 
duce much greater leaf infection in the seed¬ 
lings as compared to the non-tolerant spores. 
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Table I 

Leaf infection in fungicide-sprayed rice seed¬ 
lings caused by inoculation with fungicide- 
tolerant spores of H. oryzae 


Set;dlinL»s sp.ayed with Seedliiij;s sprayed with 
i^'ytohm Dithaiie M-45 


Inoculiited 

Inocul.ited 

Inoculated 

Inoculated 

Treatments willi 

with 

with 

with 

i'ytolan 

non- 

Dithane 

non- 

tolerant 

tolerant 

M.-45 

tolerant 

spt)re.s 

spores 

tolerant 

spores 

spores 

Leaf infec- 3-2 

0-2 

2-8 

0*3 


lion value 

The present studies indicate the great signi- 
licance of fungicidal tolerance by pathogenic 
fungi in plant pathology, particularly in res¬ 
pect to the control of plant pathogens by fungi¬ 
cides. 

The authors express their thanks to Dr. S. B. 
Chattopadhyay, Professor of Plant Pathology, 
for his interest. 

Dept, of Plant Pathology, P. K. Sen Gupta. 
Faculty of Agriculture, S. N. Das. 
University of Kalyani, 

P.O. Mohanpur (Dist. Nadia), 

West Bengal, December 23, 1970. 
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AN UNDESCRIBED SPECIES OF 
PYRENOCHAETA ON AN 
ECONOMIC HOST 

Durino the routine mycological collections in 
and around Poona, the writers collected an in¬ 
teresting but a rare pycnidiail fungus on Crota- 
laria juncca L. (sunnhemp), causing typical 
shallow, oval to irregular, palc-brown bleached 
spots on the stems. Sections through such in¬ 
fected lesions revealed the presence of 
abimdant, dark setose pycnidial bodies 
of a fungus, which was later identi¬ 
fied as a species of the form-genus 
Pyrenochaeta de Not. A thorough search 
and perusal of literature revealed no report of 
any species of Pyrenochaeta on this host or itsj 
allied species. The present s^pecies also differed 
considerably in gross morphological characters, 
dimensions of pycnidia, pycnidiospores and setae 


from other species of Pyrenochaeta report¬ 
ed on other leguminous hosts, as well as the 
type species, viz,, Pyrenochaeta nohilis de NotA 
Hence, the present fungus is described as a new 
species with the following Latin diagnosis : 

Pyrenochaeta crotalariae sp. nov. 

Infectionisi maculae, sordide brunneae vel - 
fusce-brunnea, irregulariter, rotundae vel 
ovales, dispersae. Pycnidia fusce-brunnea, 
os'tiolatae (24*0 to 53-2^ in diam.), sphaerica 
vel globularia, superheialia, ornata uno, rare 
pluribus, setosa cd ore, 91 - 2 - 256 ' 0 /a in diam. 
Setae fusee-brunneae, obtusae, rigidae, erectae, 
numeris, circumscriptae circum ostiolum vulgo 
s'eptatae, 60-8-210 /a X 3-7/a. Pycnidiosporae uni- 
cellulatae, hyalinae, sed fuscae in massa, ovatae, 
3-8 /AX 2-3 /A. 



Fig. 1. A. Pycnidium with setae; B, Pycnidium in 
section; C, Pycnidiospores. 

In culmis viventibus, Crotalaria juncea L. 
(sunnhemp), Leg. R.T.S. (5-8-1970) ad 
Poona, M.A.C.S. Plerbarium Sub. Numero (882) 
(Typus). 

Grateful thanks are due to Prof. M. N. Kamat 
for his keen interest and helpful suggestions, 
and to the Director for the facilities. 

M.A.C.S. Res. Inst., V. G. Rao. 

Poona-4 (India), R. T. Solankure. 

December 19, 1970. 


1. Saccaido, P. A., Syllocc Fuv^orum, 1884, 3, 219. 


COCCONIA PLACEHTA AND PENZIGIA 
PLACENTA-TWO NEW RECORDS OF 
ASCOMYCETES FROM INDIA 

During his routine mycological collection from 
Coorg forests of Mysore State, the writer col¬ 
lected (1) a tar spot fungus infecting living 
leaves of Symplocus spicata Roxb. (Symplo- 
caceae), and. (2) a lignicolous xylariaceous 
member inhabiting the dry twigs of Artocarpus 
integrifolia L. (Moraceae) during the month 
of May 1969. 

The stromatic tar spot fungus was amphi- 
genous, circular in outhne with irregular surface 
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reaching a diameter upto 6 mm with un¬ 
usual pattern of radiating lines over the scu- 
tellum in the form of black superficial circular 
discs attached to the leaf tissue by a central 
pseudoparenchymatous stromatic placenta. 
Transverse sections of the same revealed the 
stroma fixed into the leaf tissue with the 
help of a few stromal placenta-like structures 
with the rest of the stroma remaining free over 
the host lamina. The stromatic discs revealed 
the presence of radially linear locules filled 
with pseudoparaphyses and bitunicate 8-spored 
asci and 2-celled equally septate ascospores on 
the basis of which the fungus was identified 
as Cocconia placenta (Berk, and Br.) Sacc. 
(family: Parmulariaceae). This fungus was 
originally collected on this host from Ceylon 
but was not represented among Indian fungi. 
Thus a brief description is given. 



Figs. 1-2. Fig. 1. Coccmia ‘placenta (Berk, and Br.) Sacc. 
Fig. 2. Petizigia placenta Fetch. ^A, Habit; B, Section 
through the ascocarp ; C, Asci; D. Ascospores. 

Cocconia placenta (Berk, and Br.) Sacc. 
(Fig. 1) Syll, Fung,, 8 : 738 (1889) 

Infection spots circular, dark, amphigenous, 
scutellum radiate, ascostroma attached at the 
centre and sometimes radially at the other 
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places, 1-6 mm in diameter and 250-300 m in 
thickness. 

Locules linear and radiate, 800-1,000 X 300- 
400/^. Asci club-shaped, bitunicate, parallel in 
basal layers, pseudoparaphyses! present, 80- 
85 MX 30-35/a. Ascospores 8, I'oiighly disti¬ 
chous, dark-brown, 2-celled, equally septate, 
deeply constricted at septum, both the cells are 
round to slightly oval and often get separated, 
30-38 M X 15-17 M. 

On living leaves of Symplocus spicata Roxb. 
collected at Mercara, Coorg, Mysore State, 15th 
May 1969. B. A. Ullasa, M.A.C.S. Herb, 
m. 1175. 

The other xylarioid fungus having white 
internal stromal tissue characteristic of Xylaria 
but featuring stromata of hypoxylarioid form 
with a central stipe was identified asi Penzigia 
placenta Fetch (Family: Xylariaceae). Mil¬ 
ler^ considered Penzigia in the above sense as 
intermediate between Xylaria and Hyjjoxylon. 
Martin---^ does not recognise the genus and dis¬ 
tributed species of Penzigia among the twO' 
genera, viz., Xylaria and Hypoxylon. This 
genus is accepted here as valid sensu Miller 
following in this respect Jong and Rogers.-'* 

Though originally reported from Ceylon on. 
dead trunks of Hevea species, this; is the second 
species of the genus recorded from India. A 
brief description is given here of this fungus, 
the first being that of Penzigia capparidis 
(Mundk. and Ahmad) Ahmad. 

Penzigia placenta Fetch. (Fig. 2) Ann. Roy. 

Bot. Card. Piradeniya, 8 : 142 (1924) 

Ascostromata inhabiting the dry twigs of 
Artocarpus integrifolia L. (Moraccao) develops! 
subcortically and emerge out rupturing the 
bark. The stromata arc grayish, dark, rectan¬ 
gular to somewhat irregular in shape with a 
flat surface, sessile with a broad basal attach¬ 
ment. Ferithecia embedded in hard stroma, 
globose, ostiolate, arranged in a parallel layer, 
600-800 M. Asci cylindrical to clavate, unituni- 
cate, pedicellate with thickened apex provided 
with an apical canal and pore, octosporous, 
200-220 M X 6-8 M. Ascospores ellipsoid, dark- 
brown, thick-walled, uniseriate, 8-10 X 4-6 m, 
paraphyses and periphyses abundant, filiform 
slender and hyaline. 

On dry twigs of Artocarpus integrifolia L. 
collected at Kumbaladalu, Coorg, Mysore 
State, 15tih May 1969, B. A. Ullasia, M.A.C.S. 
Herb. No. 1176. 

The author is grateful to Prof. M. N. Kamat 
for his deep interest ^nd guidance. He offers 
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his grateful thanks to Dr. J. A. von Arx, Direc¬ 
tor, Centraalhureau Voor Schimmelcultures- 
Baarn (Netherlands), for helpful suggestions. 
Dept, of Mycology and. B. A. Uli.asa. 

Plant Pathology, 

M.A.C.S. Post-Graduate Res. Inst., 

Poona-4, December 28, 1970. 
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OCCURRENCE OF FUSARIUM WILT 
ON MUSKMELON 

Fusarium wilt disease of muskmelon (Cucuviis 
melo L.) was observed in Delta Gold and Ban- 
galore varieties in the varietal collection plots 
at the Annamalai University Experimental 
Orchard during September-November 1969 and- 
1970. Thei leaves of the affected plants' turned 
yellow and later they lost turgidity resulting 
in drooping and wilting. The vascular bundles 
of the roots and stem, were black. Deep fissures! 
were formed in the stem at ground level and 
in the above two internodes (Fig. 1). 



Fig. 1. Stems of the wilted plants showing Vdack streaks 
and fissures. 

The causal organism was isolated on potato 
dextrose agar (PDA) and the pathogenicity 
was established on its: original host. The fun¬ 
gus produced, abundant white aerial mycelium 
with a flocculent appearance. In PDA, the 
colour of the submerged mycelium was light 
cream and in Czapek's agar, yellowish- to brown- 
•ish-red. The fungusj readily produced micro- 


conidia in the early stages of growth 
while macroconidia were observed only in aged 
cultures exposed to light. Chlamydospores* and 
sclerotia were observed when the fungus was 
grown in soil extract agar. 

Microconidia 1 to 3-celled, 3*8-15 X 1-9- 
3*7/^; macroconidia 3 to 5-septate, sickle¬ 
shaped, 26*1-39*2 X 2*9-4* 2 ; chlamydospores 

1 to 2-celled, terminal or intercalary, 5*7- 
ll*3x5*7-8*4At; sclerotia dark brown, sphe¬ 
rical, 18*0-22*5/U in diameter (Fig. 2). 



50 M 


FIG. 2. Microconidia (A), macroconidia (B) and 
chlamydospores (C) of Fusarium oxysporum. f. mdords.. 

The fungus, was inoculated on different 
muskmelon varieties:, viz., Meloncella, Kiku, 
Nambukin, Gin, Schoon’s Hard Shell, Long 
John, Maine Rock, Perlita, Delicious 51, Eiju, 
Iroquois, Harvest Queen, O'gon No. 9, Dosakaya 
and a wild melon [Cucumis callosus (Rottl.) 
Cogn.], following the method of Wensley and 
McKeen.i All the varieties were found to be 
susceptible except the wild melon. 

On comparison, the characteristics of the 
fungus agreed with Fusarium oxysporum f. 
meloiusr*^ and hence the fungus is identified as 
Fusarium oxysporum f. melonis (Leach and 

Currcnce) Snyder and Hansen. 

Microbiol, and Plant R. Bhaskaran. 

Pathology Section, N. N. Prasad. 

Faculty of Agriculture, R. Kothandaraman. 

Annamalai University, 

Tamil Nadu, India, December 10, 1970. 
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REVIEWS AND NOTICES OF BOOKS 


Snake Venoms and Envenomation. Edited by 
Sherman A. Minton. (Marcel Bekker, Inc., 
95, Madison Avenue, New York, N.Y. 10016), 
1970, Pp. 343-514. Price $ 8.50. 

This isi a special issue (Vol. 3, No. 3, Sep¬ 
tember 1970) of Clinical Toxicology, official 
quarterly journal of the American Academy of 
Clinical Toxicology (annual subscription: 
$ 25.00). It presents a symposium of nine arti¬ 
cles dealing with poisonousi snakes, their 
venoms, and the treatment of their bites. These 
articles written by active workers in this field 
of study include identification of poisonoua 
snakes, their salivary glands, the biochemistry 
and pharmacology of snake venoms, detection 
of snake venom in tissue, elapid neurotoxins 
and their mode of action, and the principles 
of snake bite treatment. Each article is fol¬ 
lowed by a bibliography of references to origi¬ 
nal papers. 

These authoritative review articles will serve 
asi ai source of reference and an introduction 
to, the literature in this field to biologists and 
physicians. A. S. G. 


The Wealth of India : Livestock (Including 
Poultry). (Publications and Information 
Directorate, CSIK, Hillside Road, New Delhi- 
12)’ 1970. Pp. xiv + 274. Price: Rs. 60*00; 
Sh, 120 ; $ 18.00. 

This volume, issued as a supplement to 
Vol. VI (L-M) of The Wealth of India —^Raw 
Materials Series, dealsl with all aspects of the 
livestock wealth of the country, including 
poultry. The eleven sections of the volume are 
concerned respectively with cattle, buffaloes, 
sheep, goats, pigs, horses and ponies, donkeys 
and mules, camels, yaks, chemistry of live¬ 
stock products, marketing and trade, and poul¬ 
try. Some 1,300 selected references; are pro¬ 
vided, which should be useful as sources of 
more detailed information to those directly 
concerned with livestock research and deve¬ 
lopment. 

The volume contains six colour plates and 
30 text-figures, besides a large number of 
tables giving statistical data on the topic con¬ 
cerned. 


As an authoritative compilation giving 
valuable information on the subject, this 
volume should be useful to a variety of read¬ 
ers—^research workers, small-scale livestock 
farmers., entrepreneurs and laymen interested 
in our useful animal friends which form an 
essential part of the wealth of India. 

A. S. G. 


X-Ray and Electron Probe Analysis in Bio- 
chemical Research. Edited by K. M. Earle 
and A. J. Tousimisi. (Plenum Publishing 
Corporation, 114, Fifth Avenue, New York, 
N.Y. 10011), 1969. Pp. 105. Price $12.50. 
This publication is Volume 3 of the series, 
Progress in Analytical Chemistry, based upon 
the Eastern Analytical Symposia (EAS). It 
contains six papers from the two sessions on 
X-ray spectroscopy and electron probe analy¬ 
sis as related to biological materials presented 
at the EAS in November 8-10, 1967. Included 
in this volume are detailed descriptions of the 
special specimen handling requirements of bio¬ 
logical materials, analytical procedures, and 
the operational parameters leading to the best 
results. 

A. S. G. 


Annual Review of Biochemistry. (Vol. 39). 
Editor : E. E. Snell. (Annual Reviews, Inc, 
4139, El Camino Way, Palo Alto, California 
94306, USA), 1970. Pp. vii + 1136. Price: 
USA : $ 13.00 ; Foreign : $ 13.50. 

The rate of growth of research activities in 
a particular discipline of science is indicated 
by the inevitable increase in bulk of the volu¬ 
mes of the Annual Reviews Series in that sub¬ 
ject. The present volume whose pagination 
exceeds a thousand is evidence of the inten- 
sjity of activity currently going on in bio¬ 
chemistry. The prefatory chapter by Profes¬ 
sor A. Baird Hastings entitled “A Biochemist’s 
Anabasis'”, is autobiographical and provides 
very interesting reading on his career as a 
biochemist. It contains valuable information 
concerning his thorough work on acid-base 
balance and metabolism, and on body calcium 
and calcificaition, 
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The titles in the volume are asi follows; 
‘Quaternary Structure of Proteins’, by Irving M. 
Klolz, Neal R. Langerman and Dennis W. Dar- 
nall;' ‘X-ray Diffraction Studies of Enzymes’, 
by D. M. Blow and T. A. Steitz ; ‘Specific Che¬ 
mical Modification of Proteins’, by A. N. Gla- 
zer ; ‘The Specificity of Molecular Hybridiza¬ 
tion Reactions’, by Brian J. McCarthy and 
Robert B. Church ; ‘The Eukaryotic Chromo¬ 
some’, by John E, Hearst and Michael Bot- 
clian; ‘Structure and Synthesis of Ribosomal 
RNA’, by Giuseppe Attardi and Francesco 
Ainaldi; ‘RNA Sequence Analysis’, by P. T. 
Gilham ; ‘The Biogenesis of Mitochondria’, by 
Margaret Ashwall and T. S. Work; 'Enzymes 
of Nucleic Acid Metabolism’, by James F'. Koer- 
ncr ; ‘Lipid Chemistry’, by Morris Kates and 
M. K. Wassef ; ‘Lipid Metabolism’, by W. J. 
Lennarz ; ‘Photosynthesis’, by D. A. Walker 
and A. R. Crofts ; ‘Multienzyme Systems’, by 
A. Ginsburg and E. R. Stadtman ; ‘Computer 
Application to Biochemical Kinetics*’, by David 
Garfinkel, Lillian Garfinkel, Martin Bring, Syl¬ 
van B. Green and Britton Chance ; ‘Hypothal- 
mic Releasing Factors’, by Roger Burgus and 
Roger Guillcmin; ‘The Biochemistry of RNA 
Bacteriophage Replication’, by R. L. Stavis and 
J. T. August ; ‘Transport’, by H, R. Kaback; 
‘Glycoproteins’, by R. G. SIpiro ; 'Glycogen 
Metabolism and Glycolytic Enzymes’, by Carlosi 
Villar Palasi and Joseph Lamer; ‘Bacterial 
Cytochromes : I. Structural Aspects, by M. D. 
Kamcn and T. Horio ; ‘Oncogenic Viruses’, by 
Maurice Green ; ‘Mechanism of Biotin Action’, 
by J, Knap pc ; ‘Neurocihemistry at the Cross¬ 
roads of Neurobiology’, by Eugene Roberts and 
Steven Matthysse ; ‘Biochemistry of Addiction’, 
by Vincent P. Dole ; ‘Chemical Synthesis of 
Peptides and Proteins’, by A. Marglin and R. B. 
Merriheld; ‘Flavoenzyme Catalysis’, by Allen 
H. Neims and Leslie Hellerman ; ‘The Antigen 
Receptor Problem’, by Henry Metzger ; ‘Con¬ 
trol of Enzyme Levels in Animal Tissues’, by 
Robert T. Schimke and Dorrell Doyle ; and 
‘Hemoglobin’, by Eraldo Antomini and Maurizio 
Brunori. 

A. S. G. 


The NMR of Polymers. By I. Ya. Slonim and 
A. N. Lyubimov. (Plenum Publishing Cor¬ 
poration, 114, Fifth Avenue, New York, 
NY. 10011, U.S.A.), 1970. Pp. x + 365, Price 
$ 19.50. 

Nuclear Magnetic Resonance is a rapidly 
developing field of study in polymer chemis¬ 
try, and with the refinement of experimental 


techniques going side by side with improve¬ 
ment in theory, new progress has been achieved 
especially in. the NMR spectroscopy of polymer 
solutions. The book under review gives a 
systematic account of published work on high 
polymers NMR. 

Tihe book is in two parts. Part I is theore¬ 
tical and gives the fundamentals of the phy¬ 
sics and mathematics of NMR. It also contains 
the principles of construction of NMR spectro¬ 
meters, and methods of receiving and inter¬ 
preting spectral. Part II gives, a review of 
papers on NMR high polymers published 
through 1963. 

The Russian original of this English trans¬ 
lation was. published in 1966, but it has been 
corrected by the authors for this edition and 
updated in respect of literature cited to cover 
up to 1967. 

The book will be very useful to analytical, 
organic and polymer chemists and applied 
spectroscopists. A. S. G. 


Volcanism and the Upper Mantle—Investiga¬ 
tions in the Kurile Island Arc. By Georgii 
S. Gorshkov. (Plenum Publishing Corpora¬ 
tion, 114, Fifth Avenue, New York, N.Y. 
10011, U.S..A.), 1970. Pp. xv+ 385. Price 
$ 35.00. 

A ciosc study of volcanism and the volcanic 
regions of the earth gives fundamental clues', 
to geological processes involved in the earth’s 
history- The origin and development of vol¬ 
canic island arcs have attracted the attention 
of geologists in recent decades, for it is here 
that conversion of one type of terrestrial crust 
to another takes place. 

The Kurile Islands chain, consisting of 16 
more or lessi large islands and a series of rocks, 
extends over 1,150 km and connects, so to speak, 
the southern tip of Kamchatka and the nor¬ 
thern tip of the Japanese island Hokkaido, sepa¬ 
rating the more epeiric Sea of Okhotsk from 
the Pacific Ocean. The Kurile arc, along with 
Kamchatka, is known to be the most seismic 
region of the USSR. 

The author, Dr. Gorshkov, is the Director 
of the Institute of Valcanology in Kamchatka 
which is under the Siberian Branch of the 
USSR Academy of Sciences^ The book pre¬ 
sents the results of the volcanological investi¬ 
gations carried out by him and his team of 
scientists over a period of nearly two decades 
(1946-1964). 

The contentsi of the monograph may be 
divided into three parts. The first ^art of 
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four chapters (pages 1-48) gives briefly a 
description of the Kurile island arc, basic in¬ 
formation on the history of volcanic investiga¬ 
tions in this region, the submarine relief, and 
the geology of the basement. The second part 
which forms the main portion of the book is 
Chapter V (pages 49-234), which describes in 
detail the volcanoes investigated in this re¬ 
gion. In all, 160 quaternary terrestrial vol¬ 
canoes and volcanic groups are described. Of 
these, 104 have been active in the Holocene 
(late glacial, 10-11 thousand years), and among 
the new volcanoes added to the list are some 
active ones. 

The third part. Chapters VI-VIII (pages 
235-248) is devoted to an account of factual 
material on the petrochemistry of the volcanic 
rocks and the comparison of the petrochemical 
features of the Kurile rocks with those of other 
island arcs, Pacific as well as in other regions. 
The author also discusses the evolution of vol- 
canism as a reflection of the evolution of the 
upper mantle and the crust. 

This monograph in the geoscience series is 
an important addition to the literature on the 
subject as it includes much new material not 
so far published. A. S. G. 


Food and Man. By Miriam E. Lowenberg, E. 
Neige Todhunter Eva D, Wilson, Moria C. 
Feeney and Jane R. Savage. (Published by 
Wiley Eastern Private Ltd., J. 41, South Exten» 
Sion, New Delhi-49), 1970. Pp. ix + 341. 
Price Rs. 4-50. 

Many colleges in America offer general 
courses in Foods and Nutrition to meet the needs 
of students in home economics and allied areas 
of study. The authors who have taught such 
courses in different colleges have pooled their 
experience and joined together in bringing out 
this extremely readable and informative text 
on the subject under the title Food and Man 
which will be of interest to the general reader 
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also besides the students of home economics 
and home science for whom it is intended. The 
book is non-technical amd can be understood 
even by those with no background knowledge 
of physics or chemistry. 

The topics chosen are concerned with food ; 

in historical perspective j food habits and food r 

ways ; food and its relation to culture and : 

to the major religions of the world like Chris- 
tianity, Judaism, Islam, Hinduism and Bud- j 

dhism; hunger, malnutrition and diseases; ? 

nutritional challenges of the future ; and | 

organizations and programs to improve niitri- | 

tion. 

The book is liberally illustrated with pic- I 

tures, tables and maps, and has been produced | 

at low cost as a Wiley Eastern reprint. I 

A. S. G. 


Books Received 

Annual Review of Phytopathology. (Vol. 8). 
(Annual Reviews, Inc., 4139, El Camino Way, 
Palo Alto, California, U.S.A.), 1970. Pp. vii-l- 
480. Price U.S.A. : $ 10.00 ; Foreign : $ 10,50. 
Annual Review of Nuclear Science (Vol. 20). 
(Annual Reviews., Inc., 4139, El Camino Way, 
Palo Alto, California 94306), 1970. Pp. vii 4- 
613. Price U.S.A. : $ 10.00 ; Elsewhere: 

$ 10.50. 

Annotated Bibliography on Forest Influences 
and Watershed Management Research in 
India, By I. M. Qureshi, B. K. Subba Rao, 
B. G. Dabral and Vidya Sagar. (The Directo¬ 
rate of Forestry Research, Forest Research 
Institute and Colleges, New Forest, Debra 
Dun), 1970. Pp. viii~|-127. Price not given. 
Biochemistry Laboratory Techniques. By S. 
Chaykin. (Wiley Eastern P. Ltd., J. 41, South 
Extension, New Delhi-49), 1970. Pp. vii d- 
169. Price Rs. 10-00. 

Fundamentals of Automatic Control. By S. C. 
Gupta and L. Plasdoff. (Wiley Eastern P. 
Ltd., J. 41, South Extension, New Delhi-49), 
1970. Pp. XV -f 583. Price Rs. 27. 
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THEORY OF POROUS ELECTRODE OPERATIONS 
S. K. RANGARAJAN 

Homi Bhahha FelUrw, National Aeronautical Lahoratory, Bangalore-17 


I p LECTROCHEMICAL energy converision 
lo devices (and especially those with high- 
energy density applications) employ porous 
electrodes extensively. Be it a primary bat¬ 
tery like silver-zinc or a storage device as 
Icacl-acid (or nickel-cadmium) or certain im- 
pertant Tdrl cells, electrodes with a high speci¬ 
fic suiTace as offered by porous media at'c 
needed. This is essentially because the elec¬ 
trode current attainable under given conditions 
i.s not only a function of the potential but is 
alsO' dcjnendcnt on the extent of the surface- 
available for the electrochemical reactions tO' 
take place. Since in many cases the reactions 
thcit are otherwise desirable may be very slow 
to proceed, the rate of the reaction is more 
conveniently enhanced to the required extent 
by an nincrease in the area factor. And so the 
porous electrodes that are able to provide a 
large active surface area become wcll-nigh 
indispensable. But this same factor, viz., an. 
effective pore wall surface, introduces dilBcul- 
tios in the operations in the form of limita¬ 
tions due to associated phenomena like mass 
transfer, cihargc transport, etc. It is as if 
some of the advantages arc lost on the way. 
A theoretical formulation of such real system 
operations is obviously a formidable task. Wc 
discuss below types of simplifications intro¬ 
duced in the models—their nature and their 
motivation. 

A porous body can be viewed as a medium 
wherein particles (or voids) are distributed in 
a random or ordered fashion. The many para- 
meter.s defined to characterise real porous sys- 
I'.'ms—pore diameter being one of them—do 
not assume unique values and arc always dis¬ 
tributed around one or more modes represent¬ 
ing their averages. This is true even for 
single-pai'ticle materials, viz., those composed 
cmtirely of particles of the same kind like 
carbon powder or platinum black, for there 
can be at Ira^-'t two effccti'/e radii indicating the 
nature of particle distrihiition and the parti¬ 
cle co7nposition. But many porous media used 
as electrodes have—on optimum-design consi¬ 
deration^—^differing pore-diameter structures 
linked together as, for example, in dual poro- 
.•^ity models, thereby introducing another type 
of non-homogeneity. Further, with a view to 


obtaining, certain required characteristics like 
non-wetting, conduction, etc., it may be con¬ 
sidered desirable to include certain metallic or 
non-metallic agents like Pt. black or teflon in 
this process thereby making the nature of a 
real porous matrix much involved. 

The reactants can be fed in the gaseous state 
or as species, soluble in the electrolyte. Thus 
a porous electrode while operating has to con¬ 
tend with the phenomena associated with all 
the three phases and hence with the corres¬ 
ponding interfaces, since the electrochemical 
reaction is heterogeneous. Thus the material 
components of the system, viz., the solid par- 
ticle.s the possible gaseous fuel, the electrolyte 
carrying the currents, etc., interact in a region 
whose geometry is complex and difficult to 
dc.scribe. To- know the system performance,, 
we have to know the phenomenological com¬ 
ponents as well (Table I). It isi well known, 
for example, that : (i) the finite conductivity 
cf the electrolyte and, in some cases, of the 
matrix as well, {ii) the finite rate of charge 
Iransfer reaction, and (Hi) the mass transport 
of the reactants; and. products (and inter¬ 
mediates) can all cause the so-called polarisa¬ 
tion cflcct.‘'', off,set ting at least partly the advan¬ 
tages of employing porous, electrodes. In other 
words, operating with a high, specific surface 
area medium like the porousJ body creates its 
own problems. A limiting rate on the per¬ 
formance may result from any one of the 
rbovc, 7yiz., the conductivity, velocity of the 
e!<'ctrocihcmical reaction or rate of mass trans¬ 
fer lacing very small. Included in the above 
category are events like transport across gas/ 
electrolyte interface, adsorption on solid sur¬ 
face, and diffusion or migration to catalytic 
sites on the surface of the metal. Hence, it 
follows that the information relevant to porous 
electrode operations like: (a) limiting current 
'densities attainable, (b) regions that contribute 
effectively to the overall rate of reaction, 
(c) the potential distributions inside the elec¬ 
trode, etc., is clo.sely related to the interplay 
of the phenomenological components outlined 
above. 

2. An exact theoretical analysis of this sys¬ 
tem is rendered impossible mainly by the fol¬ 
lowing factors; (a) the structural details of 
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Table I 

Porous electrode operations 


Material 


Solid Liquid 

phase I 

r-J— I I 

Conducting Non-^ | 

conducting 


Solid/ Gas/ Klectrolyte/ Diffusion 
gas electrolyte solid and 

migration 
of 

reactants 
and/or 
products 

the internal surface of the porous body are 3. Several models for describing the opera- 
not known precisely, (b) the equations describ- tion of gas-diffusion electrodes are now avail¬ 
ing the mass transport and the potential varia- able and it is not surprising if many more are 
tions are not only non-linear and multidimen- being studied. There are at least three rea- 
sional but are also simultaneous, and (c) the sons why such diverse models are currently 
problem of defining the geometry of the three- studied. Firstly, the designs of gas-electrodes 
phase boundaries—the so-called active regions— for a given set of operating conditions can be 
where the reaction rates may be significant, is so different that a single model is unlikely to 
gimilflT- to the uncertainty posed by (a) -but explain the operations of all these. For exam- 
of a different category. To circumvent the pie, single and multiple-layer Structures, apart 
above, idealisations of various sorts are re- from those with randomised distribution of 
sorted to micro and macro pores are currently in use. 

Firstly,* the problem (a) suggests—at one Why should one particular type of idealisation 
end—that real structures may be idealised as suit all these ? Secondly, the electrochemically 
parallel, cylindrical or of lattice-type (or simi- active regions of such gas electrodes are deter- 
lar ones with manageable symmetry) for pur- mined by the so-called three-phase bounda- 
poses of theoretical analysis. On the other ries with attendant uncertainties as: regards ihv 
extreme, we find a completely statistical geometry, mode of transport of certain react- 
description also useful. to the reaction sites (and the removal of 

Secondly, to avoid the pursuit after products) and the mechanism of the reaction 
solutions ’ of multidimensional non-linear in such a region. All these, in turn, suggest, 
equations, a reduction in the number of dimen- different types of approaches to this solution, 
sions (mathematical) is achieved by a clever, Lastly, the operating regimes of such elec- 
though s,uspicious, homogenisation. The third trodes in terms; of the parameters like tern- 
difficulty, viz., the local geometry of the three perature, pressure, the nature of the electro- 
phases (in contraslt to the overall cell geo- lyte, etc., can be so varied that a particular 
metry or even macroscopic geometry of the. model may be unacceptable for a particular 
porous media)—^is again idealised. To sum choice of these variables but still be valid under 
up, attempts to avoid the cumbersome aspects' a different condition. 

of porous electrode operations, viz., the porousl 4. A classification of thesie models into 

structure, multidimensional equations and the several groups dictated by considerations sucli 

multiphase geometry, have been three-pronged as thosle mentioned earlier may be attempted 

and the above three approaches: may be judi- as follows : 

ciously combined to formulate models to ex- (A) Homogeneous ; 

plain the behaviour of porous electrodes, (B) Quasi-homogeneous ; and 


Soluble Supporting 

reactants ions 

products 
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(C) Statistical or 
Table H). 

discrete modelsi (see surface in the 

understandable. 

expression for the sources is 
With a three-phase system, one 


Table H 



Theory of porous, electrode operations 

1 

1 

Structural details 

1 

1 

Non-linear thiee-dimensional equations 

1 

1 

The geometry of the active region 

j 

Descrete 

1 

Homogeneous (‘V* method) 

1 

1 

■ Quasi-homogeneous 

1 1 
Ordered Statistical 

(lattice) (simple pore) 

1 

(Identify s) 

(Models for the three phase 
gtometry) 


(A) A homogeneous picture of the gas-diffu- 
^ion electrodes solves the multi-dimensional 
difficulties posed by the real system by re¬ 
ducing the number of sipace variables consi¬ 
dered. In effect, this implies that we view the 
interconnected multi-phase system as. a sl'n- 
glc homogenieous phase. This reduces the com¬ 
plexities of analysis enormously and provides 
us an insight into the phenomena. What the 
well-known homogeneous model for the flood¬ 
ed porous electrodes—the two-phase porous 
electrode/electrolyte system—does is to replace 
the distributed heterogeneous sources/sinks by 
appropriate homogeneous or volume entities. 
[See for example, E. A. Grens. II and C. W. 
Tobias, Ber. Bunsenges. Physik. Chem., 68 
(1064), 236, R. de Levie, Adv. Electro- 

chcni., Electro Chem. Eng,, 4 (1967).] 

A similar, direct, reduction of the 
three-phase gas-electrode/electrolyte prob¬ 
lem to a flooded version can be done and 
hence a corresponding homogeneous picture 
cmergcsi. In such an approach, we are not 
obliged to handle the structural details of the 
porous matrix directly nor is there a need to 
know the geometries of the active sites expli¬ 
citly. 

In the elementary flooded pore model, the 
homogenisation was. more straightforward. This 
was achieved by assuming a local current den¬ 
sity-potential relationship, i = f C*^) and the 
transformation of the surface (amp/cm-) to 
volume (amp/em'O sources (or sinks) was 
effected by replacing i by s.i. and setting up 
the relevant differential equations . (the para¬ 
meter s signifying the specific surface of matrix 
cmr/cm^). Such a procedure is easy to epm- 
prehend as the electrochemical reaction takes 
place (though, with different rates) along the 
entire (internal) surface (of the porous 
medium) and hcnco the presence of the specific 


may still introduce s as was done earlier in 
the flooded-porous medium but its meaning is 
less precise now since we may not be able to 
identify it with the total internal surface. The 
interpretation of s is closely linked with our 
description of the reaction mechanism. Homo¬ 
geneous models with the following variations 
have been proposed for the gas-filled elec¬ 
trodes : 

(Aa) s: total internal electrode surface— 

same as in the floeded-porous model— 
this description is expected to be fairly 
accurate for gas content of the order of 
80% : O. S. Ksenzhak. 

(Ab) Macroporosity : internal surface of wide 
pores—^valid if wetting of macropores by 
a film of electrolyte is possible : A. G. 
Ps'chenichmikov. 

(Ac) Common area between the gas and 
liquid; this, may be evaluated if the 
pore-disitribution statistics are known : 
V, S. Markin et al. 

[Refer Fuel Cells—Their Electro¬ 
chemical Kinetics. Ed. V. S. Bagotskii 
and Yu. B. Vasilev, Consultants Bureau 
(1966), New York.] 

In all the above, the parameter s is a bedy- 
dharacteristic that may depend upon the gas 
pressure via r., the critical radius that decides 
which of the pores will be flooded. More gene¬ 
rally, s may be any empirical parameter that 
is capable of being defined a priori in terms 
of the structural and equilibrium properties of 
the porous medium alone. It follows therefore 
that for analysing gas-electrode operations 
through the above models, we can use the same 
mathematical apparatus studied in detail for 
the flooded-porou& systems except that differ¬ 
ent meanings may have to be attributed to 
some of the parameters. Moreover, once the 
relationship of the constants like s to the struc- 
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ture properties are made explicit as in A(a)~ 
A(c), the mathematical solutions are well- 
poised for being verified for their predicted 
dependence on structure constants and vari¬ 
ables like gas pressure, etc. 

5. (B) The second class of models, viz.^ 
quasi-homogeneous' attempt to simplify the 
problem stagewise. Firstly, the regions (active) 
as regards the electrochemical reaction and the 
geometry of the three-phase region are ideal¬ 
ised. Appropriate equations) are formulated 
keeping in view the details of the mass and 
charge transport associated with the proposed 
geometry and the reaction mechanism. A solu¬ 
tion of these equations gives us, then, the local 
strength of the sources/sinks,. This is carried 
over properly to be imbedded in a homogeneous 
model, incorporating also the phenomena of 
mass and charge conduction in the rest of the 
porous body. Essentially, therefore, the two 
stages in this modelling are: (i) a model for 
the, three-phase boundaries and the phenomena 
occurring therein, and (ii) relating the results 
of (i) to the results concerning the porous 
body via homogenisation and a knowledge of 
the. overall distribution of such boundaries. 
Variations in this class of models arise due to 
the plurality of descriptions possible in both 
(i) and (ii). The structure of the three-phase 
region and the impact of this on the potential 
or activity distributions therein have been the 
concern of many workers. But, compared to 
this, the methodology of transforming these 
results to the real problem of obtaining re¬ 
sults' for the porous body has engaged much 
less attention. [For an outline of some of the 
three-phase geometries, refer: Fuel Cells and 
Fuel Batteries, by H A. Liebhafsky and E. J, 
Cairns:, Wiley. (1963), and Fuel Cells—Their 
Electrochemistry by John Bockris and S. Srini- 
vasan, McGraw-Hill (1969).] 

6. Another ideal approach lies in not ignor¬ 
ing the structure as in the previous approaches 
but in idpalism.g it. Two elementary modelsi 
falling under this cla.ssificaticn are : 

(a) Single-pore approach, and 

Cfe). Lattice or cell method. 

(a), , The former assumes non-intersecting 
pores as, constituting the system and aissumes 
at least two ps'^^ameters r and r denoting 
the radius of a typical solid capillary and the 
other, viz., S a distance-parameter repre¬ 
senting the packirig of such solids. The exact 
boundary value problem is then solved taking 
into account the geometry of the pores and 
its environment: The results deduced'for this 


model will no doubt be functions, of r and 5 
and the averaging over the proper ensemble 
leads to the results relevant to the overall 
medium. The methodology is pseudo-deter¬ 
ministic and can be expected to yield at least 
a qualitative solution to the problem. 

The complementary case, viz., non-connectecl 
cylindrical voids imbedded in a solid matrix, 
is well known and is simpler. This approadi 
may be useful while one wants to study speci¬ 
fic pore size effects like those of varying thick¬ 
ness, etc. 

(b) The cell or lattice model is especially 
useful for studying an interconnected pore- 
medium. In its simplest form, this too depends 
on two parameters as the single-pore approach 
but should be viewed now as some sort of a 
cascade process where each unit cell alters the 
flux that should be fed on to the next. As 
before, there is always a probabilistic factor 
involved in these arguments and should not 
be lost sight of. 

The above two approaches represent the two 
extremes of the spectra of possible designs for 
poicus matrix. To the author’s knowledge, 
more investigations on these Linos are needed. 
(This isi not to be confused with the structure- 
model-approach which defines the capillairy 
equilibrium or relates effective parameters like 
r^, s, etc., to the structure. What we imply 
here is a complete discretisation, i.e., that 
which includes the mas,s transfer effects, etc., 
also.) 

7. From what has been examined in this 
paper thus far. a few questions emerge : 

(a) If the mathematical modelling does not 
bear a one-to-one rclations.hip with the phy¬ 
sical nature of the phenomenon, how do we 
compare the models ? When arc thc-'e ]:>icture.s 
distinct and when dO' they merge with each 
other ? 

(b) Is it possible that new mode''s may bt‘ 
postulated, impreving (or disproving) the emv- 
lier ones as evidenced through the experimen- 
tr.ll results with, let us say, the oxygen elcc- 
trcdcs ? 

(c) Though the detadled structure of the 
porous medium is ignored in the models, cer¬ 
tain appropriate system parameters are intro¬ 
duced to account effectively for this doviati'^n 
from reality. How are these effective para¬ 
meters dependant on the porous strucifiire ? For 
example, what can be said of the s.tructurc 
of the interphase boundaries (liquid-gas) in¬ 
side the porous body or of the capillary equi¬ 
librium ? 
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(d) What are the perspectives as regards the 
types (and the design) of electrodes and the 
Lechniqucs to be employed in such studies. ? 
These questions were taken up during a recent 
symposium organised by the SAEST at Karai- 
kudi. 

(a) S. K. Rangarajan, besides reviewing cri¬ 
tically the present state o-f the theory of porous 
ulecti'odes, presented some results concerning 
the application of comparison theorems to the 
non-lincar equations arising in this topic and 
also the transient analysis of such systems. 

(b) K, Micka (Heyrovsky Institute of Polaro- 
graphy, Prague) presented experimental results 
to sLibstantiate his model of porous electrodesi 
of second order that considers, apart from the 
usual two systems of pores (larger gas-poresi 
and smaller flooded-pores), very fme pores due 
to the catalyst particles and flooded with elec¬ 
trolyte. 

The problem of relating the local current 
density potential relationship (micro-kinetic) 
to the experimentally accessible current- 
Ijotential curves (macro-kinetics) in the flooded 
IJoroiis system, assuming limitations due to thei 
mass transfer of the reactants and products 
wasi discussed in detail by I. G. Gurevich (Heat 
and Mass. Transfe-r Institute, Minsk, USSR). 

(c) The statistical aspects of the capillary 
equilibrium as a basis, for test of models was. 
considered by Yu. A. Chimadzhev (Academy 
of Sciencc.s, USSR). 

(d) M, Bonnomay and G. Bronoel (Labora- 
lorie d.'electrolyse du CNRS, France) discussed 
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about the triple contact electrodes and the 
possible future role of dispersed or suspension 
electrodes in electrccbemical power sources. 
The need to tackle urgently the problems of 
education, training (and attitude) and needed 
directions in basic research as well as perspec¬ 
tives on the future of electrochemical energy 
conversion and storage were stressed by 
J. O. M. Bockris in his address (Tables III 
and IV). 


Table III 

(due to J. O. M. Bockris) 

Some peculiar priorities (1969 ^millions) 


Battery Research—All U.S. 

5 

Fundamental Electrochemistry—Research 

1 

G.M. Anti-Pollution Research 

8 

N.A.P.C.A. Total Budget 

112 

G.M. Advertising 

240 

Model Change, Car Companies 

.. 2000 

Table IV 


(due to J. 0. M. Bockris) 


Some peculiar priorities 


(Ph.D.’s per year) 


All Chemistry .. c. 2000 

(U.S.) 

Electrochemistry (1969) .. 5 

(U.S.) 

10 

(U.K.) 

26 

(Germany) 

62 

(U.S.SK..)* 


* Equating Kandidat degrees to U.S. Pli.D, 
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SOIL-BASED IRRICtATION FOR MAXIMISATION OF CxROP YIELDS 
WITH A GIVEN UNIT OF WATER 

C. DAKSHINAMURTI and D. SUBBARAMI REDDY 
Dimsiou of Acfriculinral Physics^ Indian Agricultural Research Institute^ Neio Delhi, India 


¥T is well known that over 35% of the irrigated 
lands of the world h.^ive cither turned salino 
or alkali, due mostly to injudicious irrigation 
and inadequate dra-nage (Dakshinamurti, 
1962). Irrigation water has become a pre¬ 
cious commodity all over the world, more so in 
the tropics and developing countries. Although 
extensive investigations have been carried out 
on the irrigation requirements of crops, the 
concept has all through been in supplying cer¬ 
tain quantities of water based mostly on the 
agronomic observation of the water require¬ 
ments of crops. The water-holding capacity of 


the soil whicli, plays an important role in pre¬ 
serving the wBitcT and supplying it to the user 
—ithe plant, has never been kept in mind. This 
resulted mostly in the loss of water by per¬ 
colation and leaching of nutrients from the 
soil. It is, therefore, thought desirable in the 
present investigation to find out the amount 
of water held in the first 30 cm of the root 
zone at the field capacity and give new concept 
to the quantum of irrigation water given per 
hectare. 

Two promising varieties of wheat, namely, 
Sarbati Sonara, a two gene dwarf and H,IX. 
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1955, a triple gene dwarf, were grown on a 
statisLicaliy-laid field experiment on alluvial 
soil of the Indian Agriciatural Research Insti¬ 
tute Farm, New Delhi. Optimum doses of fer¬ 
tilisers, as recommended by the Agronomy 
Division, were used in the present investiga¬ 
tion. Four irrigations, including an irrigation 
at the crown root -tage, as recommended by 
the irrigation specialists, were given during the 
crop growth. At each stage of irrigation, the 
quantity of water given varied from field 
capacity to three times field capacity at six 
levels, namely, ^ 4 , 1, 3/2, 2 and 3 times, 
field capacity values respectively. Controlled 
field with no irrigation, except the pre-sowing 
irrigation, was: kept side by side. 

Figure 1 gives the grain yield of Sarbati 
Sonara in quintals per hectare obtained with 
different quantities of irrigation water given. 
It may be seen from the figure that the yields 
were highest between 34 field capacity and one 
field capacity of irrigation water given. 

Ouontity of irrigation vyater and grain yield. 



fig. I 


Figure 2 gives the yield of triple gene dwarf 
under similar conditions of irrigation given. 
The results; are almost the same as in the case 
of Sarbati Sonara, namely, that between ^ 
field capacity and 1 field capacity of irriga¬ 
tion water given, the yields reached the maxi¬ 
mum value. 

It appears from Figs. 1 and 2 that the capa¬ 
city of the soil to hold the water and hand 
it over to the plant is more important in 
maximising yields than the variety of the spe¬ 
cies, although they are known to have their 
own characteristic root pattern (Dakshina- 


murti, 1969 ; Subbiah et al, 1968). Irrigation 
rate at three times field capacity has done 
more harm to the soil and crop than good. This 
amount of water, if distributed at the rate of 
^ field capacity, can easily cover about four 
times the cropped area with higher yields per 
hectare. Thus, if it is required to maximize 
the yields; with a given unit of water, it seems 
necessary to take that much of area for crop¬ 
ping on which the irrigation can be given each 
time at the rate of 34 field capacity of the 
soil. Thus, knowing the soil characteristics, 
it is now possible to allot the area of cropping 
for maximisation of yields with a unit quan¬ 
tity of water given. 

Quantity of Irrigation ond grain yield. 


(Variety .-TRIPLE GENE,H DI955) 



FIG. 2 


A question naturally arises, how the ferti¬ 
liser is being distributed in the root zone under 
the different quantities of irrigation water 
given? Figure 3 gives the mineralisable nitro- 



FIG. 3 
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gen distribution in the soil at crown root stage 
after the first irrigation. It is seen from, the 
figure that at field capacity irrigation rate, 
the mineralisable nitrogen in the 0-15 cm top 
layer decreases by leaching to about half the 
original value of nitrogen, while this leached 
nitrogen gets accumulated in the 15-30 cm 
layer. At 30-45 cm soil depth, the mineralis¬ 
able nitrogen has a maximum value at one 
lield capacity level of irrigation water given. 
For higher values of irrigation rates, the nitro¬ 
gen gets lost from the root zone. In the case 
of wheat, about 60% of the root system is known 
to spread mostly between 15-30 cm depth and 
about 20%} extend to the subsoil region 30-45 cm 
(Arora, 1969). If the irrigation schedules are 
restricted to *;4 held capacity and one field 
capacity, most of the mineralisable nitrogen 
will be available to the roots resulting in maxi¬ 
misation of yields'. 


Further work on the benefits of water har¬ 
vesting technology coupled with irrigation 
schedules based on stoil characteristics is in 
progress. 

The authors acknowledge their grateful 
thanks to Dr. M. S. Swaminathan, Director, 
Indian Agricultural Research Institute, New 
Delhi, for his continued interest in this investi¬ 
gation. They are also grateful to Dr. A. M. 
Michael and Dr. N. G. Dasitane for their help¬ 
ful discussions. 
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INFECTIOUS BURSAL DISEASE IN CHICKENS 

G. C. MOPIANTY, A. P. PANDEY and B. S. RAJYA 
Division of Pathology, Indian Veterinary Research Institute, Izatnagar, U.P. 


Introduction 

NFECTIOUS bursal disease (IBD) is a viral 
disease generally affecting young birds upto 
six weeks of age causing high morbidity but 
low mortality. Infectious bursal disease or 
‘‘Gumboro disease” was first recognized and 
reported in the U.S.A. by Cosgrove (1962) in 
1957. Wintcrfield et al. (1962) have isolated 
the infective agent and differentiated it from 
the nephrosis syndrome caused by certain vari¬ 
ant hitrains of infectious bronchitis virus (1962). 
Subsequently, the disease has been reported 
from U.K. (Barron, 1966), Israel (Mcroz, 1966), 
Germany (Landgraf et al, 1967), Netherland 
(Lensing, 1968), Spain (Badiola et al, 1969), 
France (Mairc et al, 1969), and Puerto Rico 
(Bend et al, 1970). Report on the occurrence 
of this malady in Asiatic countries including 
India is not available in the literature. 

The present report deals with the occurrence 
of IBD in India and patho-anatomical changes 
encountered in natural and experimental cases. 
Materials and Experimental Procedure 
During routine post-mortem examinations 
and materials received from the Held, several 
specimens of bursa Fabricius were collected 


usually from young growing birds of about 3 
to 6 weeks of age. A few specimens of bursa 
Fabricius were collected aseptically and a 10% 
saline suspension was made of the involved 
bursa. The suspension was either filtered 
through bacteriological filters or treated with 
antibiotics (10,000 units of penicillin and 10 mg 
of streptomycin per ml of the bursal suspen¬ 
sion) before inoculation into the susceptible 
chicks. Three-week-old chicks were inoculated 
intrapcritoneally with 0-2 ml of treated mate¬ 
rial and simultaneously given a drop of ino¬ 
culum on the eyes and nostrils and eight serial 
passages were done. Nine-day-old embryonated 
eggs were inoculated via allantoic cavity with 
the treated bursal suspension and five serial 
passages were done using whole embryo sus¬ 
pension. 

Parts of the bursa Fabricius from natural 
cases as well as from experimentally-infected 
birds were fixed in 10% formal-saline and 
processed for routine hematoxylin, and eosin 
staining (H.E.). Histochemical staining was 
done for the presence of mucin and connective 
tissue by Alcian blue and periodic acid schiff 
reaction (PAS) and Masson’s trichrome stain¬ 
ing technique respectively, in a few selected 
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sections. Seventy-one natural cases' and 213 
experimentally-inoculated cases were studied 
for pathologic changes. 

Results 

Clinical signs .—Comprised of ruffled feathers, 
diiUness, depression and poor growth occasion¬ 
ally associated with diarrhoea as evidenced by 
soiled vent feathers in natural cases. Experi¬ 
mentally clinical signs v/ere evident on 2nd 
day after 3 serial passages. Dullness and 
depression were the main clinical signs and 
death occurred on the Srd or 4th day post¬ 
inoculation (?I). Mortality rate varied from 
about 5% to 12% but morbidity rate was little 
over 80% after 5 serial passages in 3-week- 
old chicks. 

Gross pdthology .—Enlargement with promi¬ 
nent striations and discolouration of bursa 
F'abricius were noticed in some of the natu¬ 
rally-infected birds and on excision, a gelati¬ 
nous material was often present inside the 
bursa. Atrophy of bursa with accumulation of 
yellowish caseous materials was also seen in 
a few birds but generally in advanced cases. 
Birds with bursal lesions were having stunted 
growth and poor musculature. A few cases 
also had nephrotic lesions or congestion of 
kidneys. Intramuscular haemorrhages were 
often present and thigh musculatures were 
commonly involved. Occasionally, a few cases 
of focal hepatic necrosis were associated with 
bursal lesions. Gross changes in the experi¬ 
mentally-inoculated chicks were usually con¬ 
fined to the bursa. Swelling with prominent 
striations (Fig. 1) and discolouration of bursa 
were noticed starting from 2nd day post-inocu¬ 
lation (PI) and continues usually upto 8 to 10 
days PI, Slimy materials were often noticed 
on incision of these swollen bursae. But pre¬ 
sence of caseous core and flakes were usually 
noticed after 12 to 15 days PI associated with 
variable degrees of bursal atrophy. Lesions in 
other organs comprised of nephrosisl with or 
Without distention of ureters with urates and 
muscular haemorrhages in a few cases. 

Microscopic pathology .—^Variable degrees of 
necrotic and proliferative changes were seen in 
natural cases. Lesions of short duration com¬ 
prised of lymphoid necrosis and proliferation 
of reticular cells and cortico-medullary epi¬ 
thelium. Heterophilic infiltration mixed with 
mono-nuclear cells was evident in lymphoid 
follicles as well as in interstitial tissue and 
mucosa of the bursa Fabricius. Vascular con¬ 
gestion was seen in many cases. In severely- 
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affected cases, mosit of the lymphoid tissues 
were destroyed and there was heavy infiltra¬ 
tion of heterophils along with presence of caseo- 
nectotic debris in the bursal fold mixed with 
degenerated heterophils and detached epithe¬ 
lial cells (Fig. 2). Cases with longer duration 
had hyperplastic and metaplastic changes in 
the lining epithelium. Proliferation of endo- 
dermal epithelial cells down into the inter¬ 
stitial tissue forming serous, mucous and mixed 
glandular structures was seen in many cases. 
Proliferation of lining epithelial cells and meta¬ 
plasia into stratified squamous epithelium of 
several layers with and without presence of 
keratin were noticed in a few cases (Fig. 3). 
Focal metaplasia of epithelial lining cells into 
mucous-secreting glands was evident in many 
areas with formation of cyst-like cavities in 
the mucosa. Wlost of the cases exhibit variable 
degrees of fibroplasia with accumulation of 
mononuclear cellsi mixed with a few hetero- 
phila in the interstitial tissue. 

Bursal atrophy with almost complete deple¬ 
tion cf lymphocytes was seen in cases; of pro¬ 
longed duration. Whole bursa in most cases 
was converted into a sac-like structure filled 
with a caseous core. Proliferative and meta¬ 
plastic changes were move pronounced with 
formation of Iceratin in most cases. Fibro¬ 
plasia with accumulation of mononuclear cells 
mixed with degenerated lymphocytes! and a few 
heterophils was marked in, the interstitial tis¬ 
sue. Presence of c.vsts lined with a single layer 
of cuboidal to- flat epithelium was seen in many 
sections associated with thickened bursal 
capsule. 

Early histopathological changes (3 days PI) 
in experimentally-inoculated birdvS comprised 
of lymphoid necrosis. Accumulation of hetero¬ 
phils in, the lymphoid follicles, interstitial tis¬ 
sue and in the mucosai associated with edema, 
congestion, vacuolar and hyperplastic changes 
of lining epithelium; was evident (Fig. 4). Pro¬ 
liferation of reticular cells and endodermal 
epithelial cells with accumulation of a few blast 
cells and plasma cells in the lymphoid follicles 
'was noticed in cases) destroyed 6 to 8 days PI. 
Metaplasia of lining epithelial cells into mucous- 
secreting glands wais seen in most casbs. Birds 
destroyed 10 days PI revealed complete or 
partial replacement of lymphoid follicles with 
proliferation of endodermal epithelial cells and 
formation of gland-like structures in focal areas 
(Fig. 5). Some cases destroyed 7 to 15' days PI 
revealed presence of caseous core with accu¬ 
mulation of necrotic debris, desquamated epi-t 
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thelial cells aaid abundance of degenerated 
Ixeterophilsl (Fig. 6). Fibroplasia with accu¬ 
mulation of mononuclear cells and a few hetero¬ 
phils was prominent in the interstitial tissue. 
Fibroplasia and destruction of bursa were not 
so prominent asl in natural cases of long dura¬ 
tion. 


9th day PI with severe congestion. Subse¬ 
quent embryo-passage materials proved to be 
hon-infectious for 21-day-old chicks. 

Discussion 

Gross and microsicopic pathology of bursal 
lesions in natural and experimental cases of the 



Figs. 1-6. Fig. l. HurMi mI. owing swelling ami struiiiuus from an experimanni ly i.i jcinatcJ chid; (5 days 
post-inoculation). Fig. 2. Section of a naturally infected burt^a showing clegeaeration and destruction of 
lymphoid follicles with infiltration of heterophils and presence of caseonecrotic debris in tiie bursal fold. 
H& E, X 140. Fig. 3. Metaplasia of bursal lining cells into stratified squamous epithelium with kerati- 
nization in a naturally infected bursa. H Ik. Jf, X 540. Fig. 4. Degeneration of lymphoid cells, edema and 
infiltration of heterophils into lymphoid follicles of an experimentally infected ]:)ursi (7 da-s oost-inocu- 
lation). H &: E, X 312. Fig. 5. Replacement of lympnoid follicles with proliferation e-idodermal 
epithelial cells and formation of gland-like structure (15 days post-inoculation). II 61: E, x dI2. Fig. 6. 
Presence of necrotic debris, desquamated epithelial cells and degenerated heterophils in b.nrsa! fold ( 7 days 
post-inoculation). H & E, x 312. 


Inoculation of filtered and antibiotic-treated infection were indistinguishable from those 
bursal suspension into 9-day-old embryonated already reported for infectious bursal disease 
chicken eggs showed less than 40% mortality, or Gumboro diseas-ie (Cosgrove, 1962 ; Helm- 
death occurring after 48 hours PI but com- boldt and Garner, 1964 ; Snedeker et al., 1967 ; 
jnonly on 3rd an^ 4th day, occasionall;y upto Benton et al., 1967, Cheyille, 1967). 
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with metaplastic changes into stratified squa- 
mousj epithelium with formation of keratin, 
extensive fibroplasia and presence of a caseous 
necrotic core almost filling the bursa, which 
get reduced into a sac-like structure are not 
encountered in experimental cases. However, 
experimental cases were observed only for 22 
days PI and duration of lesions in natural cases 
appear to be long-standing. Moreover, s'econ- 
dary infection in natural cases might also bei 
a factor in producing such extensive bursal 
destruction as compared to experimentally- 
infected bursae which were culturally negative 
for bacteria. Some other concurrent factorsi 
such as Vitamin A deficiency (Winterfield et uL, 
1962) and infection with Marek’s disease 
(Jakowski et al., 1969, 1970) might have 

a synergistic effect on the causation and seve¬ 
rity of lesions by IBD in natural cases,, whereas 
these factors are not associated in experimen¬ 
tal infection. 

The low embryonic mortality and the abi¬ 
lity of embryo-passage materials to become 
avirulent for 21-day-old chicks might be the 
result of using embryosi from the similar source 
where incidence of the disease was recorded. 
These embryos appear to have parental anti¬ 
body which might have reduced or prevented 
the take in these embryos (Winterfield, 1969). 

Summary 

Infectious bursal disease (IBD) was recorded 
during routine post-mortem examination of 
chicks. Clinical signs, gross pathologic and 
histopathologic changes in natural and experi- 
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mental infection did not differ from thost« 
described in other countries. 
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SYMPOSIUM ON TROPICAL ECOLOGY 


TN January 1971, the International Society for 
Tropical Ecology, International Association 
for Ecology and the Indian National Science 
Academy sponsored a Symposium on Tropical 
Ecology, emphasizing Organic Production, at 
New Delhi, India. Delegates from nine nations 
discussed the current state of production eco¬ 
logy in tropical regions. Since tropical eco¬ 
systems are of major importance in the eco¬ 
logy of the biosphere, yet are relatively poorly 
known, it is important that an integrated pro¬ 
gram be undertaken with the objective of 
developing tropical ecosystem models which 
could be used for management and land-use 
planning. Several large sets of data, accumu¬ 
lated from studies in Thailand, India, Ivory 
Coaist, Congo, Panama, Costa Rica and Puerto 
Rico, could form the basis for modelling. The 
Symposium explored som^ of these and other 


A working group was formed to provide 
integration of tropical ecology research anti 
training. This group, consisting of K C. Misr:*. 
(India), F. Malaissc (Congo), E. Medina (Vene¬ 
zuela) and F. B. Golley (U.SA.), will endea¬ 
vour to produce a newsletter, an annual biblio¬ 
graphy on tropical ecology and will organize 
a follow-up symposium at an appropriate place 
and time. Hopefully, the working group will 
be able to interact with, all persons and group- 
interested in tropical ecology. To this end. 
topical ecologists are invited tO' send items (W 
interest for a newsletter to K. C. Misre. 
(Department of Botany, Banaras Hindu Uni¬ 
versity, Varanasi, India) and publications for 
an annual bibliography to F. Malaisse (Uni¬ 
versity of Lubumbaslhi, Lubumbashi B.P. 
1825 Conga-Kinshasa). 

Frank, b. Gk)LLEY, University of Georgia, 
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LETTERS TO THE EDITOR 


RESTRICTED RANDOM MATING: 

A NEW MATING MODEL 

Estimation of gene frequencies for any gene¬ 
tic ciharacter involves always directly or in¬ 
directly some assumptions about the structure 
of the population concerned (It may be noted, 
however, that for characters where all geno¬ 
types are phenotypically distinguishable, esti¬ 
mation of gene frequencies by gene count does 
not involve any assumption about the genetic 
structure of the population.) Furthermore, we 
know that construction of a model for study¬ 
ing the structure of a population again assumes 
the prevailing mating scheme in the popula¬ 
tion.^ Kempthorne- has shown that repeated 
landoni mating leads to a population prescrib¬ 
ed by Model I (Li and Horvitz-'O and when a 
random mating population is inbred to an ex¬ 
tent of F (O^F^ 1), the resulting population 
behaves as a Model II (Wright’s equilibrium 
population) one. Though these two are the 
most frequently studied population structures, 
their applicability is very often questioned.^* 
Here, in this note, our main contention is to 
announce that one can proceed without any 
assumption regarding the mating structure at 
the phenotypic level and later use such a set¬ 
up to compute gene frequencies from a two- 
generation data. 

To start with, let us consider two alleles ‘A’ 
and ‘a' at an autosomal locus. Let us also 
assume that ‘A’ is dominant over V so that 

only two phenotypes A (‘representing geno¬ 
types AA and Aa collectively) and a (repre¬ 
senting the genotype aa) are distinguishable. 
Thus, in this .system, there arc three pheno¬ 
typic mating types. Wc designate the proba¬ 
bilities of the mating types A X A, A X a 

and a X a by Xj, and X.^ respectively 

(0 <A; 1, 'f 't.. zr; 1 ), Note that the 

attempt of writing these ^,’s as functions of p 
and cj (the frequencies of the gene A and a, 
respectively) needs assumption about the mat- 
• ing structure. Instead, we define a parameter 
0 as the conditional probability that an indivi¬ 
dual is of genotype Aa giv^p. that his phono- 

tjYpe is known to be A, 


With these parameters at hand and the gene¬ 
ral set-up at the phenotjrpic level, we make 
use of Hardy-W'einberg Law only ait the level 
of dividing the general phenotypic mating fre¬ 
quencies into the corresponding genotypic fre¬ 
quencies. As for example, consider the mat- 

type A X A. This phenotypic mating can 
be split into the three corresponding genotypic 
matings in the proportions as shown in Table I. 

Table I 

Genotypic mating types given the phenotypic 


mating A x A and their pr oh abilities 


Genotype mating type 

Probability 


AaxAa 

192 


Aa X A A 

26 (l-«) . 


AAxAA 

(1-6)- 



With these it is easy to see that the segrega¬ 
tion probabilities can be designated by Table II 
as follows (the N’s and ir’s are the corres¬ 
ponding observed frequencies in a random sam¬ 
ple of N families). 

Table 11 

Parental matings and the offspring phenotype 
probabilities 

Parental matings Offspring 

Type Frequency A d 

AxA Xi(Ni) l-a“ (7/1J a- (7/12) 

Ax d X2 (N2) 1 —a (7701; a (7/22) 

d X d X3 (Ng) 0 1 (^732) 

Total N 

where a = 0/2. 

Once this is done, the estimation is carried 
out by maximum likelihood method and it may 
he observed that the estimates of X.’s are 
nothing but the observed relative frequencies 
(N,,-/N) of the. three phenotypic mating types. 
Estimate of 0 depends upon the observations on 

th,e children only ( 0 =: 2 ^, where « is the 
positive root of c^a- — C 3 = 0 ; c^ — 
2 -|- 2 "*^21 A" ^22’ ^2 ~ ^21 und Cg 

2 ni 2 +'^' 22 )^ asymptotically un- 

correlated with: the estimates of \/s. To test 
the foodpe&s of fit statistic evolve^ mi its* 
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large sample distribution will be presented 
elsewhere.*'^ 

It is to be remembered that once the 0 value 
is known for a population, the estimation of 
p and q can be carried out by means of gene 
counts, since the expected genotypic propor¬ 
tions will be known {e.g., the relative fre¬ 
quency of Aa genotypes = (9 X relative fre¬ 
quency of phenotype A). 

In this general analysis, it is to be noted 
that, the hypothesis of random mating is not 
dispensed wnth altogether. However, since in 
most cases there is no easy way of detecting 

an A individual as A A or Aa (in case of 
blood groups, specially) anj’- model which takes- 
this point into accouni is going to be only of 
mathematical Interest. So, the assumption of 
random mating in a restricted sense (at geno¬ 
typic level only) as outlined above does not 
reduce the generality of the model. 

Indian Statistical Inst., Ranajit Chakraborty. 
203, B.T. Road, 

Calcutta-35, February 9; 1971, 
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THE SPECTRUM OF Srl IN THE 
PHOTOGRAPHIC INFRARED 

spectrum of Srl as studied by earlier 
workers!'- consists of a number of well-deve¬ 
loped bands degraded to longer wavelengths in 
the region XX 4500-4200 A. Mesnage^ analysed 
these bands into two separate systems A and B. 
These bands were reinvestigated by Reddy et al. 
(1970)^ under high dispersion (l-25Amm-i) 
and were analysed and attributed to a doublet 
system designated as in addition to 

this system, a few bands Vv^ere reported by 
Walters and Barratt^ in the near infrared. 
However, no analysis of these bands was re¬ 
ported so far. 

The spectrum of Srl is reinvestigated in a 
radio frequency (40 MHz) discharged from a 
500-watt oscillator through heated strontium 
metal in the presence of iodine and argon. In 
addition to the visible C-X system, the spec- 
•troi) reye^l? th§ existence of a number of 
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bands degi'aded to shorter wavelengths in the 
photographic infrared region X\ 7io0-.65()0 A. Ii 
is interesting to note that similar groups of 
bands were observed in the spectra of SrF, SrCI 
and Si'Br molecules in the regions XX OG?;!- 
5620 A, XX 6700-6230 A and X\ 6925-6420 A res¬ 
pectively. These groups of bands in each ol 
these molecules wore interpreted as belonging: 
to two overlapping systems: A-h-X-w anti 
B2 S_x--. From the region of occurrence anti 
the similarity of appearaacc of the gTou]:is of 
bands of SiT in the regioa X\ 71 00-6500 A, it is 
found possible to analyse them as belonging le 
two overlapping systems A-U-X^I^ ant! 

From the similarity o,r their appearance, tho 
two bands at 14428 cm ’ and 14752 enr ^ 
could be easily idcnlhlcd as the two (0, 0) sub- 
bands of the transiiioD. The ACI 

intervals of the two sub-sy.stoms (Aj-X aiui 
Ao-X) agree well with the ACi, { 7 O intervals 
of the ground sitate of the Srl 'inolccule. The 
AG 3 / 2 "(^;) interval observed in (he A,-X sub¬ 
system agrees closely with the corresi-iondiin- 
interval observed in the C-Tf~X-::s system. 
These facts confirm the aDnly.sis and identiiU 
cation of A^-X and A^-X sysicms as two com¬ 
ponents of a A 2 n-X-‘f transition. The :follow- 
ing approximate vibrational constants ave 
derived for the A^JI state : 

^ _14420 cm~! 190-0 cm -! t 

14744 174‘0 cm * x./' o)/ -()• 1 cm h 

In addition to the bandsj assigned to A-lh 
X22 system, the spectrum of Srl revealed a 
strong diffused band at nr 14643 cm- ! and twn 
weak bands, at = 14818 cm'i and 1499 2 cm h 
The strong diffuse band is identified a.s. the 
(0,0) band and the weaker bands as the (1,0) 
and (2, 0) bands of another system, dosigiuiled 
asi B-X. By analogy wifih the sys- 

terns observed in each of the spectra of vSrF, 
SrCl and SrBr, the B~X system of Srl is attri¬ 
buted to the transition Assuming 

vibrational consltants of tho lower X-:::: state th*.‘ 
following approximate vibrational constants of 
the upper B-2 state are derived : 

b'~“^'^642 cm ct)</==17G cm ^ <■(>,/ 0*.5 cm h 

The wave number, intensity and classification 
data of the band heads of both the systcm.s arc‘ 
given in Table I. The vibrational constants of^ 
the A and B systems derived, from the analy.si^;* 
^1% in keeping with the A-1T-X~S and 

B22_X22; systems of SrF, SrCl and SrBr mole¬ 
cules, 


'Letters to the Editor 


No. 8 1 

April 20, 1971 


Letters to the Editor 


187 


Table I 

Band head data of the new and 

sysicins of the Sri molecule 


"WiiVk-tiUmln f 

Assignment 

J'obs. ““ 

(cur^) 

V \ V " 

System 

(enW^) 


___ 


- — 

140S5 

0, 2 

Ai 

-f3*C 

14256 

0, 1 

Ai 

+ 0*2 

14428 

0,0 

Ai 

0 

1 

0, 1 

Ao 

+ 0*2 

14*n97 

1, 2 

Aii 

+ 1-4 

14016 

1,0 

Ai 

-1*0 

l-i(143 

0, 0 

B 

0 

14 752 

0, 0 

Az 

0 

I47r,v) 

1,1 

Ao 

+ 1*2 

14S04 

2, 0 
(L 0 
■[ 3, 1 

Ai 

B 

-1-0 

0 

14818 

Ai 

-0-8 

14041 

1,0 


0 

14056 

2, 1 

A-I 

+ 0‘2 

14992 

2, 0 

B 

0 

15129 

2, U 

Att 

0 

15143 

3, 1 

Ao 

+ 0-2 
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LEUCOPELARGONIDIN FROM 
HY D NO CARPrrS WIG NT IA NA 
The povvdos'c-d ijcricarp ol' H. vnulitiann was 
dei'at'cd wilh pclvoloum (.'thcr and extracted 
c.’iTin’rtcly wit'r colcl acetone. The acetone 
extract wvf-: concentrated to a thick syrup at 
lew pressure and extracted with ether and then 
with ethyl acetate. 

The elln'l aeetah,' extract was dried and con- 
ci'ntrrtcd to a thick orange-red liquid under 
redueed p'xe'surc. Gradual addition of petro- 
leuin ethci' ( 4 ()-(i 0 ) removed the coloured im¬ 
purities and then, gave a li.ghl brown solid. This 
was rodis-solvcd in small quantity of dry ethyl 
acetato and fractionally precipitated with 
potroleum ether (40-60). followed by cooling, 
until a colourless powder (4 -.6 g) was obtain¬ 
ed.i It did not molt till 300“ C but darkened 
at 310-225“ C with spurting. (Found ; C, 54*7, 
H ’ 5 - 6 ; C,-H.,0, 2H,0 requires C. 55*3 ( 

H, 5*4). It gave a btuis’i-green colour with, 
feWic chloride and a. pink colour with alco- 


holic hydrochloric acid which deepened on 
heating. 

The compound was converted into antho- 
cyanidin chloride as described for leucodelphi- 
nidin chloride.'*- The 1% hydrochloric acid 
Solution gave the following : (a) a positive 

ferric reaction, (b) almost completely extract¬ 
ed with cyanidin reagent, (c) no change on 
air oxidation, (d) El. (circular, phenol-water 
lower layer) 0-83. The etlionolic hydrochloride 
solution had absorption maximum at 535 m/.^. 

The Icucoa.nthocyanidin formed a colourless 
penta-acctate with acetic anhydride and pyri¬ 
dine in the coRl. It settened at 161° C and 
molted at 168 - 163 ° C. (Found ; C, 59*6, H, 5-1 ; 
C..I-L>.jOi^ requires C, 60 ; K, 4-8%.) The tri¬ 
methyl ether of the leiicoantliccyanidin was 
prepared using ethereal cliazomethane; crys¬ 
tallised from methanol and melted at 146- 
149° C. (Found: C, 65*1; H, 6*5; 
require.*^ C, 65 : H, S*l%.) On acetylation, the 
methyl ether gave the diacetate, m.p. 180-183° C 
(Found: C, 63*3; H, 5*6; requires 

C, 63*4 ; H, 5*8%) and on oxidation with pow¬ 
dered potassium permanganate- gave an acid, 
m.p. 181-183° C, which was identified as anisic 
acid by m.m.p. and co-chromatogram with 
authentic sample. 

From the above observations, the leuco- 
anthocyanidin, isolated, has been identified as 
] cucopelargonidin. 

We wish to thank Prof. N. S. Wariyar for 
ibis guidance and encouragement. 

Dept, of Chemistry, K. Aiyyappan Nair. 

Kerala University, N. Ramiah. 

Trivandrum-1, December 22, 1970. 
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STRUCTURE OF 

NO.r with 19 valence electrons is isoelectronic 
with. O;.-, ClOo and SO/. Following the argu¬ 
ments of Walsh,’’ we would expect the 19-elec- 
tron AB., systems to be bent in the ground 
state with an apex angle between 110 ° and 120 °. 
Wo have now carried out CNDO/2 calculations2 
on NO.>= and O;- to find the bond distances 
and angles in their electronic ground states. 
In addition, we have calculated the normal 
vibrations in NO.r and compared the calculated 
and observed infrared frequencies. 

In our CNDO/2 calculations, we have mini¬ 
mized the energy of the system with respect 
to the bond distance and the bond angle. In 




No. of Angle, ckg. 

Molecule valence- 

electrons Calc. Obs. 
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lated the vibrational modes of NO^ in order 
to substantiate the assignments and to obtain 
some information on the structure. For this 
purpose we employed the Urey-Bradloy-Shi- 
manouchi Force Field.'!' We assumed the N-0 
distance of 1-30 A and a reasonable ONO anglc''^ 


the case of NO.-," we obtained a bond angle of 
118*5° and an N-0 distance of 1*23 A; the 
observed apex angle*^ in NOo" is 115*4°. The 
results of cur calculations on NOo and O.. are 
listed along with the results of NOo and NOo~ 
in Table I. We see that the calculated apex 


Table I 

CNDO/2 calculations on AB,^ systems 

TC. A jU, D 


( barges 


Calc. Obs. 


NOo 


17 

137-7 

132-0 

NOo- 


18 

118*5 

llo-4 

N02== 


19 

123-0 

.. 



19 

llS-5 



1*20 
1 * 2:1 
1-30 
1*20 


•10 

•236 


Calc. Obs 

0-74 ± 

2*81 
4-26 
3*2u 


Central atom End atom 


+ 0-410 
+ 0-0SS 
-0-338 
+ 0-U83 


-0-205 

-0-544 

-0-831 

-0*541 


angle in NOo= is larger than expected while 
the N-0 distance is exactly what one would 
have expected.'"* The N-0 bond order in NO^" is 
considerably lower than in NOo or NOo”; the 
negative charges on both N and O atoms in¬ 
crease in the series NOo, NOo“ and NOo"". In 
the case of O 3 ", the calculated bond distance 
is shorter than expected while the apex angle 
is higher.^ 

We note here that there should be a decrease 
in the bond angle while going from an 18- 
electron ABo system to a 19-electron system 
although the magnitude of the decrease may 
be smaller than that associated with a change 
from a 16- to a 17-electron system.^ Our cal¬ 
culated angles for both NOo= and Og", how¬ 
ever, do not show this trend. It is possible 
that bond angles calculated for open shell sys¬ 
tems like NOo= and O;^' are not reliable. In 
order to obtain more information regardng the 
structure of NOo"" we next examined its vibra¬ 
tional spectrum. 

The infrared spectrum of freshly prepared 
NaoNOo exhibits three bands at 1298, 1238 

and 880 cm-i which can be assigned to the 
"'asym (N’Oo), (NOo) and 5(ONO) modes' 

respectively. These observed frequencies of 
NOo"" fall in line with the observed frequen¬ 
cies of NOo and NOo” (Table 11). We calcu- 
Table II 

Fundamental frequencies of iVOo, NOo~ and NO,r 

ym i^sym 5 

(NO2) (NOo) (ONO) Ref. 

cm”^ cm“^ cm”^ 

NOo fobs.) .. 1C18 1320 750 6 

NOo” (ob.c.) .. 1328 1261 828 4 

N 02 “(obs) .. 12.38 880 Present study 

NOr(calc.) .. 12S9 1214 880 


of 110° and fixed the N-O sti’etching force con¬ 
stant, by making use of the plot of 

of NOo, NO0-, NO (B^A) and NO (B^^‘) 
against the N-O bond distance.^ We applied a 
3% correction for anharmonicity for all these 
force constants.'^ The thus obtained for 

NOo'" was 6*40 m dynes/A. We iterated the 
bending and 1-3 interaction force constants^o 
and could obtain a good fit for the observed 

frequencies when 0*45 and F(0-0) 

1*85 m dynes/A, etc. We could not obtain any 
reasonable fit of frequencies with a of 

6*40 when the bond angle was 120°. It appears 
that a bond angle of 110° and an N-O ci[stance 
of 1*30 A appropriate for NO^ 

The authors are thankful to Professor C. N. R. 
Rao for valuable discussion and guidance. 
Dept, of Chemistry, H. S. Randiiawa. 

Indian Inst of Tech., K. C. Patil. 

I.I.T. P.O., Kanpur-16, 

February 3, 1971. 
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B/S-ANILINIUM HEXAHALO 
ZIRCONATES OR HAFNATES ^V) 

Bis-pyridinium hexachloro zirconate and haf- 
nate have been reported before.'*’- These com¬ 
pounds have been, used to prepare zirconium 
or hafnium tetra alkoxides. We wish to report 
now the preparation of anilinium hexachloro 
zirconate and hafnate as well as their con¬ 
version to the analogous hexabromo and 
hexaiodo zirconates and hafnates. 

Pheparation 

l^is-Anilium Hexachloro Zirconate or Haf- 
nate (IV) Method I. —Zirconium tetra¬ 
chloride or hafnium tetrachloride was dis- 
isolved in absolute methanol and saturated 
'With dry hydrogen chloride gas. Then the cal¬ 
culated weight of AnalaR aniline (mole ratio- 
of tetrachloride to aniline —1:2) was added, 
and stirred- Once again the solution was satu¬ 
rated with dry hydrogen chloride gas. Later 
the methanol was gently removed at room 
temperature at the pump, until the volume 
was reduced to nearly a third. Crystallisation 
was then induced, by placing in the ice-box. 
The crystals were filtered off, washed with. 
ether and dried in the vacuum desiccator to 
remove any absorbed hydrogen chloride. 

Method II .—Aniline hydrocihloride was- 
freshly prepared, recrystallised from ethanol 
and dried. This was added to zirconium or 
hafnium tetrachloride in thionyl chloride, in. 
the mole ratio of 2 : 1 and stirred for twoi 
hours, out of contact with moisture. The preci¬ 
pitate formed was filtered off, washed with a 
few drops of acetic anhydride and then with 
ether, before drying in the vacuum desiccator. 

The product, obtained by both methods as 
colourless needle-shaped ci'ystals, was in¬ 
soluble in ether, chloroform, etc., but dissolved 
with decomposition in water. Analytical results 
of the products obtained by both methods were 
similar. The values are given in Table I. 


Bis-Anilinium Hexabromo Zirconate or Haf¬ 
nate (/I/).—Finely-powdered anilinium hexa¬ 
chloro zirconate or hafnate was stirred into 
excess anhydrous hydrobromic acid (mole ratio 
1 : 6). The stirring was continued for two 
hours and then the reaction mixture was con¬ 
centrated in vacuo at room temperature. After 
inducing good crysitallisation in the ice-box, 
the crystals were filtered off, washed well with 
AnalaR benzene and ether and then dried satis¬ 
factorily in the vacuum desiccator. 

The needle-shaped crystals had a brown 
colour and were insoluble in common organic 
^lolvents except alcohols. They dissolved rea¬ 
dily with decomposition in water. Analytical 
results are given in Table I. 

Bis-Anilinium Hexaodo Zirconate or Haf¬ 
nium (IV ).—These two compounds also were 
prepared from bt's-anilinium hexachloro zirco¬ 
nate and hafnate respectively, by adding the 
latter to anhydrous hydriodic acid in the mole 
ra/tio of 1 : 6 and using the procedure outlined 
in the previous section. 

The pale red crystals showed properties 
similar to those of the hexachloro or hexabromo 
zirconate and halfnate described above. The 
analytical results) are included in Table I. 

Effect of Heat on Bis-Anilinium Hexachloro 
Zirconate or Hafnate .—When bis-anilinium 
hexachloro zirconate or hafnate was heated in 
a current of dry hydrogen chloride, in a pyrex 
glass combustion tube, decomposition of the 
compound was observed and white fumes were 
swept out. But when the temperature was 
slowly raised to 390° C or above, a white sub¬ 
limate deposited in the cooler parts of the tube 
and. was identified by tesJts and analytical re¬ 
sults as zirconium or hafnium tetrachloride. 
Hence, the anilinium hexachloro zirconate or 
hafnate underwent decomposition on heating 
and pure zirconium or halfnium tetrachloride 
Was one of the products that could be recovered. 


Table I 


Found Required for (AnH) 2 ’MX 6 * 


Compound 


Zr or (' 

1, Br 

Aniline 

Zr or Cl, 

Br 

Aniline 


TIf 

or I 


Hf 

orl 


(Anll'aZrCio 


18-5 

42-9 

37-9 

18-4 

43-1 

38*2 

(AnHJ.IlfCi,, 


30-6 

36-5 

32-1 

30-8 

36-7 

32*4 

fAnH);ZrHr(i 


12-0 

62-9 

24-3 

12-0 

63-2 

24-7 

(Anin^llfBrs 


21-0 

56-0 

21-9 

21-1 

56-7 

22-2 

(AnH^.Zrlo 


8-6 

73-0 

18-0 

8-8 

73-2 

18-1 

(AnllJoHflo 


15-5 

67-2 

16-6 

15*8 

67-5 

16-7 


= aniUniunr, X «=C1, Br qr J., 
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IDENTIFICATION OF CHLORAL 
HYDRATE FROM BIOLOGICAL 

MATERIALS IN THE PRESENCE OF 
FORMALDEHYDE BY TLC 

Chloral hydrate is a poison commonly encoun¬ 
tered in poisoning cases and visceral material 
despatched to this laboratory in connection with 
above suspected poisoning cases often errone¬ 
ously preserved in formalin. The extraction of 
poison from such biological materials also car¬ 
ries formaldehyde with it. The usual chemical 
tests fail to distinguish unambiguously between 
chloral hydrate and formaldehyde and the mix¬ 
ed extract when developed on thin layer chro¬ 
matogram (TLC) and sprayed with Kessler’s 
Reagent (NSR) gives inconclusive results for 
chloral hydrate, as the values of the two 
are almost similar. 

In the present communication, a process has 
been described using two new reagents, viz., 
(a) thiobarbituric acid (TEA) followed by 
Kessler’s Reagent, and (b) 1-phenyl-3-methyl- 
5-pyrazolone (1,3, 5-PMP) for the detection of 
chloral hydrate and formaldehyde when pre¬ 
sent together. 

Fiegl and Libergotti have reported a spot 
test for a, ,y5-unsaturated and aromatic alde¬ 
hydes with TBA giving coloured adducts. Nis- 
bet- applied this test for the identification of 
polyihydride alcohols on TLC after oxidizing 
them with acidified dichromate solution. The 
condensation of TBA and such aldehydes re¬ 
sults in giving a strong conjugation in the re¬ 
action product which subsequently imparts 
colouration (Fig. 1). We found that chloral 
hydrate, though not having such a, /5-unsatu- 
ration, also forms pink-coloured compound 
with TBA (Fig. 2). 

Acetaldehyde and formaldehyde were also 
trea,ted with TBA under identical conditions. 
It was observed that acetaildehyde gave a yel¬ 
low-coloured compound whereas formaldehyde 
gave colourless. From these observations, it 
can be concluded that formation of a pink- 
coloured compound in the condensation of 
chloral hydrate with TBA is due to the pre¬ 
sence of three bulky chlorine atoms, 


Since formaldehyde did not form any colour¬ 
ed compound with TBA, it was thought worth¬ 
while to use this reagent for identification of 
chloral hydrate in the presence of formal¬ 
dehyde from biological material, 

O 

I I /C-NH 

R—C=C—CHO+H2C ^C=S-> 

\c-NH 

1 

O 

o 

H li 

I I " 

R—C=C—C = C J>C=S 

\c—NH 

II 

o 

Fk;. 1 

O 

II 

/C“^ -2H2O 

CCI5-CHO-H2O+H2C >c=s-;► 

\ / 

^C—NH 

II 

O 

H II 
, /C—Nl! 

CCla—C = C yC=S 

^C—NH 

II 

O 

Fig. 2 

A mixed spot of chloral hydrate and formal¬ 
dehyde extract obtained from the visceral 
material was developed on TLC plate. It was 
sprayed, firsit with TBA and after 10 minutes 
with Kessler’s Reagent. A black spot corres¬ 
ponding to formaldehyde appeared immediate¬ 
ly, whereas a pink spot corresponding to chlo¬ 
ral hydrate developed after keeping the plate 
in ain oven for 5-10 minutes. The method when 
repeated with authentic mixture of chloral 
hydrate and formaldehyde gave identical 
results. 

It was also observed that chloral hydrate 
gives deep brown compound when treated with 
1, 3,5-PMP. When a mixed spot of chloral 
hydrate and formaldehyde extract developed on 
TLC plate and then sprayed with 1,3,5-PMP 
only, a deep brown spot due to chloral hydrate 
appeared immediately. After heating the plaite 
in oven, a bright white spot corresponding to 
formaldehyde appeared on the light brown 
background, 
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Method 

Reagents 

(i) Thioharhituric Acid Solution. —^Dissolve 
2 • 12 g of anhydrous sodium carbonate in 
100 ml distilled water and add 2*88 g of 2- 
thiobarbituric acid in this solution. 

(ii) Nessler’s Reagent (NS). —^Add 80 ml of 
potassium iodide solution (5%) to 25 ml of 
saturated solution of mercuric chloride. The 
mixture is made alkaline by adding 25 ml of 
sodium hydroxide solution (20%). 

(in) Standard chloral hydrate solution in 
water (5%). 

(iv) Standard formaldehyde (40%) formalin. 

(v) l--phenyU3--methyU5-pyrazolone Reagent 
(1, 3, 5-PMP).—^Dissolve 2*12 g of anhydrous 
sodium carbonate in 100 ml distilled, water and 
add 3*48g of 1, 3, 5-PMP in this solution. This 
reagent should be fresh every time. 

(ui) TLC Plate. —The plates were coated 
with 700 f^m layer of silica gel G and activated 
by heating at 110° C for half hour, 

(vii) n-Propanol (BDH GLC grade). 

(viii) Petroleum ether (b.p. 60-80° C) BDH. 

Procedure 

(i) Detection with TEA and Nessler's Re¬ 
agent, —TLC plate was spotted with visceral 
extracts and developed in the solvent system 
petroleum ether; n-propanol in the propor¬ 
tion 7 : 3. The chromatogram, after drying art 
room temperature, was sprayed with TBA and 
then with Nessler’s Reagent. A black spot duei 
to formaldehyde appeared immediately (R^ = 
0*58). The plate was then heated in oven at 
80° to 90° C for 5-10 minutes. A pink-coloured 
spot corresponding to chloral hydrate appeared 
at R, = 0*95. 

The spots of visceral extracts, thus appeared^ 
were comparable with those of authentic mix¬ 
ture of chloral hydrate and formaldehyde. 

(ii) Detection with 1,Z,5>-PMP. —The TLC 
plate was spotted with visceral extracts and 
developed in the solvent system petroleum 
ether: n-propanol 7 : 3. Thei chromatogram 
after drying at room temperature was sprayed 
^vith 1, 3, 5-PMP reagent. A deep brown spolj 
corresponding to chloral hydrate (R^=:0*95) 
appeared. The plate was further heated 
lin; oven at 80°-90° C for about haif-an-hour. A 
bright white spot on light brown background 
was located (R^ r= 0*58). The spots were com¬ 
parable with those obtained with an authentic 
mixture of chloral hydrate and formaldeflayde* 


The minimum limit of detection observed for 
chloral hydrate in formaldehyde by these 
methods was 0*05 mg. 

Forensic Science Lab., 

State of Maharashtra, 

Byculla, Bombay-8, 

India, February 5, 1971. 
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SUCCINYLCHOLINE AND SYNAPTIC 
TRANSMISSION IN THE 
CEREBRAL CORTEX 

Central action of neuromuscular blocking 
drugs have been studied by several group of 
workers!.Succinylcholine, a neuromus¬ 
cular blocking drug, is used extensively in 
neurosurgery and in experimental preparations 
to prevent reflex movement. Use of this drug 
in studies of the central nervous system pre¬ 
supposes thati it has no effect on the neural ele¬ 
ment. However, Mountcastle et aU have warn¬ 
ed that neuromuscular blocking drugs may 
depress central synaptic transmission. Recently, 
a number of reports have appeared showing the 
action of gallamine on central synaptic trans¬ 
mission, however, the results are conflicting.4’^'>-'^ 
Since these drugs are so widely used both in 
clinical and experimental procedures, and there 
are so many conflicting reports regarding their 
action on the central nervous system, the experi¬ 
ments were designed to dtudy the effect of 
succinylcholine (after topical application) on 
the cortical synaptic transmission with a view 
to establish if it has any direct action on the 
central nervous system. 

In rats (CFE strain from Carworth, Europe) 
lightly anaesthetised with pentobarbitone, the 
technique of Bhargava and Mcldrum,' was em¬ 
ployed to record the averaged somatosensory- 
evoked potentials. Computer derived averages 
of 32 consecutive somatosensory-evoked poten¬ 
tials; from both cortices, in response to the sti- 
miulatiion of the contralateral and. ipsilateral 
forepaws were recorded. Succinylcholine dis¬ 
solved in artificial CSF was applied to the pial 
surface through, specially designed cortical 
cups. In mos|ti of the experiments, the drug 
was applied to one cortex while the other cor¬ 
tex was bathed with normal CSF and served 
as control througihout the experiment. 

A continuous record of spontaneous electro-- 
cortical (EEG) activity and cortical and rec-- 
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tal temperatures was obtained on the different 
channels of a polygraph (Devices). 

After control records were madOj succinyl- 
choline was applied in different concentrations 
(10'^ M, 3 X lO’-i M, lO'^M and 5 X 10'^ M) to 
the cortex for a period of 15 to 30 minutes, 
and its effect on the somatosensory-evoked 
potentials was observed. With each concentra¬ 
tion, at least 4 to 6 experiments were per¬ 
formed. 

In all experiments, succinylcholine in various 
concentrations did not produce any effect on 
the positive or the negative waves of the pri¬ 
mary cortical-evoked potentials nor did it 
modify the repetitive after discharges. 

In the control cortex, succinylcholine did 
not produce any effect on the cortical-evoked 
potentials following stimulation of the contra¬ 
lateral or the ipsilateral forepaws. 

Until recently, succinylcholine, gallamine and 
other related drugs were thought to be rela¬ 
tively free of central effects. However, in the 
recent years a number of reports' have appear¬ 
ed sih owing an effect on the central nervous 
system. It has been proposed that due consi¬ 
derations shO'Uld be given in interpretation of 
the data with this agent, and its use in humans 
predisposed to convulsive disorders should be 
revalued.*”^ de Jong et al? have shown that at 
least in the spinal cord the effect of gallamine 
is secondary to a rise in the blood pressure and 
as such it does not influence synaptic transmis¬ 
sion. In the present experiments the systemic 
effects of succinylcholine were excluded by its 
cortical application. Because cortical, and rec¬ 
tal temperatures and depth of anaesthesia were 
well controlled, it seemsi unlikely that these 
factors affected the action of succinylcholine. 
Moreover, the influence of the systemic effect 
of drug (e.p., application of noradrenaline to 
the cortex can modify blood pressure^) and the 
remote effect of drug following systemic ab- 
ffcrption w^ere well controlled by recording 
from the opposite (non-drug-treated) cortex, 
throughout the experiment. This also moni¬ 
tored the physiological state of the animal. 

In the present study, succinylcholine failed 
to produce any effect on the somatosensory- 
evoked potentials. It appears that succinyl¬ 
choline has essentially no effect on the impulse 
transmission in the cerebral cortex and thus 
can be safely employed in neuro-surgical ope¬ 
rations and in experimental studies of the cen- 
t?‘al nervous system. 

The author (V. K. B.) wishes to express his 
gratefulness to Dr. B. S. Meldrum for his' 
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guidance and to the Wellcome Trust for a 
Fellowship. 

Medical Res. Council, V. K. Bhargava.- 

Neuro-psychiatry Unit, P. Bhargava. 

Carsihalton, U.K., December 21, 1970. 

* Present address ; Department of Pharmacology, 
Maulana Azad .Medical College, New Delhi. 
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THE EFFECT OF PRENYLAMINE 
(SEGONTIN) ON SMOOTH MUSCLES 

PRENYLAMINE, [N (S'phcnyl-propyl- (2') ] -1, 1- 

diphenyl-propyl-(3)-amine (segontin) is a 
new coronary vasodilator. With large doses, 
prenylamine leads to adrenergic and ganglionic 
blockade with a fall in blood pressure and 
sedation.*'^ The drug brings about a release of 
both norepinephrine and serotonin from tissues, 
mainly from brain and heart.This action 
of prenylamine has been thought to be similar 
to that of reserpine.<» Recently, Ganguly7 
studied the effect of reserpine on smooth mus¬ 
cles and reported that reserpine, in addition to 
its anticholinergic action, also possesses direct 
relaxant property. Considering the probability 
that prenylamine possesses the same mode of 
action as reserpine, it was thought worth¬ 
while to study the e.ffect of prenylamine on 
smooth muscles against different spasmogens 
and to ascertain the probable mechanism of 
action. 

In the present study, the investigations wore 
carried out on (a) isolated guinea-pig ileum, 
(b) isolated rabbit duodenum, and (c) isolated 
rat uterus. Tyrode’s solution was used for (a) 
and (b), and Dejalon’s for (c). The tempe¬ 
rature of the bath was maintained at 37"* C for 
all experiments. However, those with the rat 
uterus were carried out at 31® C. The capacity 
of the bath was 10 ml. 

Prenylamine showed a dose-dependent, re¬ 
versible inhibitory effect on acetylcholine- 
induced contractions on rabbit duodenum, 
histamine-induced contractions on guinea-pig 
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ileum and serotonin-induced contractions on 
rat uterus. Tihe dose response curves for the 
different agonists recorded in the presence of 
various concentrations of prenylamine (8 X 
to 32 X 10"''^ M for histamine; 4x 
10“«M to 16 X 10"^'^ M for acetylcholine and 
3 X to 12 X 10-^ M for serotonin) show¬ 

ed a progressive fattening and the maximum 
I’esponse was reduced in all the experiments. 

Prenylamine in the concentration of 10- 
20 A^g/ml also manifested an inhibitory effect 
on the barium chloride-induced contractions of 
guinea-pig ileum. 

From the present observations it appears 
that the smooth muscle relaxant property of 
prenylamine may be due to a non-specific 
effect on the tissues. 

Medical College, A. P. Saraf. 

Aurangabad ; and 

S.S. Medical College, C. B. Seth. 

Rewa, January 12, 1971. 
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PREGNANE DERIVATIVES OF 

MARSDENIA VOLUBILIS T. COOK. 

In our earlier communications^-- we have re¬ 
ported the isolation of terpenes, sterols and 
flavonoids from Marsdenia voluhiUs (Syn. : 
Dregea volubiUs). In view of the reported iso¬ 
lation of a glycoside, dregoside A (cyamaro- 
side of drevogenin A) by Mitsuhashi et alr^ 
from the dried stems of this plant, we record 
here the results of the examination of the 
pregnane glycoside fraction of both the stems 
and leaves and bark. 

The powdered material (stems and leaves 
and bark examined separately) was succes¬ 
sively extracted with petroleum ether, chloro¬ 
form* and alcohol. The chloroform extract on 
concentration left a dark green amorphous 
residue in each case. It showed positive Kel- 
ler-Kiliani reaction for the presence of 2- 
deoxy sugars and negative Legal and Kedde 


reactions (absence of cardenolides). The resi¬ 
due in each case was subjected to chromato¬ 
graphy over alumina and the results were simi¬ 
lar. All the glycosidic fractions were 
amorphous. Fractions showing steady positive 
Keller-Kiliani reaction were combined and 
subjected to mild acid hydrolysis.-^ The agly- 
cone fraction showed in T.L.C. four spots and 
could not be crystallized even after chromato¬ 
graphy. The sugar fraction was found to con¬ 
sist of both aglycones and sugars. It was sub¬ 
jected to chromatography over silica gel where¬ 
by four crystalline substances (A, B, C and 
D) were obtained in that order from both 
stems and leaves and bark. 

Substance A was obtained as colourless 
prisms from ether-petroleum ether, m.p. 183- 
86 ° ; Mn=-l-47-6° (methanol). It showed 

negative Keller-Kiliani reaction, but gave 
positive tetranitromethane test and analysed 
for the formula It formed isodrevo- 

genin P (see under substance D) with 5% KOH 
in 90% methanol, m.p. 164-707178-80°. 
These properties led to the conclusion that 
substance A is identical with drevogenin A-'. 

Substance B crystallized from ether as 
colourless short needles, m.p 88-93° ; [a],% n: 
-f 50'5° (water). It showed deep blue colour 
in Keller-Kiliani reaction and analysed for the 
formula with one methoxyl. These 

properties indicated that it could be identical 
with D-cymarose. This was confirmed by 
direct comparison with an authentic sample 
(mixed m.p. T.L.C. and paper chromato¬ 
graphy) . 

Substance C crystallized as colourless needles 
from ether, m.p. 65-67°, [a]^* = + 11-2° 

(water). It also showed blue colour in Keller- 
Kiliani reaction and analysed for the formula 
with one methoxyl. From these pro¬ 
perties it was identified as L-oleandrose. 

Substance D crystallized as colourless needles 
•from methanol-ether, m.p. 126-30°/210-14°, 
[a] - 1 ~ 35 • 2° (chloroform). From acetone 

coldurless prisms were obtained, m.p., 190°/ 
208°/214-2C°. It showed positive TNM re¬ 
action and negative Keller-Kiliani reaction. It 
analysed for the formula Co^H;^oO.- and gave 
Sin isocompound, m.p. 163-65°/175-78 ; [a],, = 

—•51-2° (methanol). Substance D formed a 
di-O-acetyl derivative (pyridine-acetic an¬ 
hydride ; room tempera(ture), m.p. 

110-20°/175~80° ; = + 47*5° (chloro¬ 

form) and a tri-O-acetyl derivative, 
(pyridine-acetic anhydride at 100°), m.p. 170- 
75 ® ; [a]^ = -f 52-3° (chloroform). From 
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tliese properties, substance D was interred to 
be drevogenin P^. 

The authors are grateful to Prof. T. Reich- 
stein, University of Basel, Switzerland, for the 
gift of a reference sample of D-cymarose and 
Dr. N. Viswanadham for encouragement 
Dept, of Pharmacy, D. Venkata Rao. 

Andhra University, E. Venkata Rao. 

Waltair, January 11, 1971. 
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FLAVONOIDS OF MILLINGTONIA 
HORTENSIS 

Kot much work has been recorded on the 
flavonoids of Bignoniaceae, a family of some 
100 genera and 650 species. Harborne^ has 
recorded the flavonoid distribution in about 15 
plants and Sharnia et recently reported the 
isolation of scutellarein and its 5 -galactoside 
from the flowers of Millingtonia hortensis Linn. 
(Syn. : Bigonia suherosa Roxb.).3“4 We have 
now systematically examined in detail the 
leaves and fruits as well as reinvestigated the 
flowers of this ornamental tree.» 

Leaves. —Fresh leaves of M. hortensis were 
extracted with 80% methanol under reflux, and 
the aqueous concentrate, after the removal of 
all the organic solvents in vacuo, was 
fractionally extracted with petroleum ether 
and ether. The residue from the ether extract, 
on crystallisation from methanol, yielded a mix¬ 
ture of two fiavones \vhich were separated by 
fractional crystaliisation of their acetates using 
ethyl acetate and petroleum, ether; the more 
soluble fraction yielded colourless plates, m.p. 
168-69° (MeOH) and the less soluble came out 
as colourless needles, m.p. 236-38°. On deacety¬ 
lation (MeOH-HCl), the first compound gave 
a flavone, yellow needles, m.p. 283-85° (yield, 
2%), CigHioOg (one metlioxyl); ^ (EtOH) 

276 and 338 nm with a bathochromic shift of 
15 nm with AICI 3 and practically no change 
with JNFaOAc; IR (KBr) bands at 3400 (broad), 
2920, 1650, 1580, 1490, 1360, 1250, 1175, 1090; 
910 and 820 On methjdation (Me^SO^ -f 

gave a tetramethylether, m.p. 162- 


63°. From the above data, it was ideulii;c(i 
as e-methoxy-S, 7, 4"-lrihydruxyilavQiie (iii.-pi- 
duliiW = dinalin"), and l!ie identity was eon- 
firmed by compai'/saa with an audieniic ; aiuij'c 
of hispidulin. FarLiU-r, the IriacebaU' (.^f mir 
pigment was directly compared with, hispidulin 
triacetate by m.ni.p., UV, IR, NIVIR and TLC 
through the kind help of Dr. VV, ilerz. The 
flavone from the less soluble acetate did injt 
melt below 310". From its colour reactit*ns 
and R,^ and preparing its letramethyItdiier, it 
was identified to be sculeliarein, a, (5, 7, i'- 
tetrahydroxyflavone, which was eoL.Uirini‘d l.i.v 
direct comparison with an aLitheiuie sanijile-. 

Fruits. —The pulp of the fresh jxjcIs sepa¬ 
rated from the rind was extracted w'ith Iiol: 
MeOH and the conermtrate rraetioiKiied ; Tne 
major flavone from the ether rracii(in wa.s 
found to be hispidulin. 

The outer rind of the fresh, ])ods on (.'xtrac- 
tion with hot 95% ethanol aiiid coneentrai ion 
yielded a pale yellow solid, udiich wlieii 
chromatographed on alumina yielded, from the 
chloroform eluatc, colourless; nei'dlcSy lu.p. 
256-58°, -|- 74". it answertKl tests for a 

triterpenoid and was identifn'd as ae(^iyi olea- 
nolic acid by getting oleanolic acid, m.p. 3u6- 
08° and direct comparison with an autlnaitic 
sample of the compound.'^ 

Flowers. —The fresh flowcr.s on com!)t.'le 
extraction with hot methanol and fractional ion 
yielded (a) from the ether fracticni scut(‘!la- 
rein as the major and. hispicluhn as the niifior 
component, and (h) from the ethyl ac*etate 
fraction, on crystallisation from glacial acetic 
acid, yellow needles not melting beh>w 
(earlier sintering about 240"), [a - 138 
(pyridine); (StOH) 286, 338 giving a 

bathochromic shift of 15 nm with AiCl.. and 
practically no shift with NaOAc ; IK (KDr) 
bands at 3400 (broad), 2920, 1740, 1660, 1610. 
1580, 1500, 1470, 1360, 1040, 905, 840 and 
820 cm“\ It could not be hydrolyscxl with ?%• 
sulphuric acid in aqueous alcoholic inc'dium, 
but on treatment with 10 %' sulphuric acid in 
acetic acid medium for 5 hours,-' it gave a tla- 
vone, identified as scutellarein (by it:' colour 
reactions, values, preparation of th(' ac'o- 
tate) and glucuronic acid. From the. aliove 
data, it was identified as scutellarein.-''’**' More 
of the glucuronide^ was obtained by treating 
the aqueous solution (after ethyl acetate) with 
IIV.H. 3 SO 4 and keeping on a boiling water-bait h 
for 20 minutes). We could not isolate scuiel- 
larein-5-galactoside as reported by Sharina 
et aZ.2 
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We are grateful to Prof. Werner Herz, Flo¬ 
rida State University, for an authentic sample 
of hispidulin and direct comparison of our sam¬ 
ple of the acetate with hispidulin triacetate, 
and Prof. T. R. Govindachari, Director, CIBA 
Res/earch Centre, Bombay, for the spectral 
data, and Dr. A. Zaman, Aliganh Muslim Uni¬ 
versity, for an authentic sample of scutellarein. 
Dept. , of Chemistry, S. Saj^jkara Subramanian. 
JIPMER, S. Nagarajan. 

Pondicherry-6, (Mrs.) N. Sulochana. 

January 15, 1971. 
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LEPTOPHARYNX CHLOROPHAGUS 
SP. NOV. (CILIATA: PROTOZOA) FROM 
FRESHWATER OF WEST BENGAL, 
INDIA 

While examining a water sample from, a fresh¬ 
water pond of Kamarkundu, West Bengal, the 
author came across several specimens of the 
genus Leptopharynx Mermod which seem to 
belong to a new species. These specimens are 
bottom-dwelling sapropelic forms found amidst 
the bottom ooze of the sample in association 
with Microthorax pusillus Engelmann, Cmeto- 
chilum margaritaceum Perty and Leptopharynx 
tor pens (Kahl). 

Leptopharynx chlorophagns sp. nov. 

(Fig. 1) 

Description. —Small, ovoid, right margin 
convex, left margin straight. Anterior end 
goes slightly beyond the left margin forming a 
short beak; posterior end broadly round. 
Length 23*1-27 m (25m)=^’; breadth 13*2-16*5 
(14*5 m). Cytostome towardsi the left edge, just 

* I'igurf s in parenthses indicate averages. 


below the beak ; pharyngeal basket absent. 
Macronucleus round or slightly ovoid, located 
below the middle of the body, measuring 4 * 5 - 
5^ (4‘6 M-) by 3 *8-4*5/^ (4*3 m ); micronucleusi 



fig. 1. Leptopharynx chlorophagtfs n. sp., dorsal view. 
{Cz), Contractile vacuole*; Its —Ingested bodies ; Ma—^ 
Macronucleui ; Microauclcus.) 

single, very small ( 1 /^ diameter), round, placed 
adjacent to the poslterior left of the macro¬ 
nucleus. Two contractile vacuoles—one little 
below the middle, the other near the posterior 
f.fch of the body. Ciliation sparse throughout 
but little dense, though discontinuous, on the 
ridges. TrichocyiJts. present. Cytoplasm heavily 
laden with green ingested food material which 
are found to be very characteristic of these 
forms. 

Type: 11 specimens on four slides will be 
deposited in the Zoological Survey of India. 

Type Locality : Freshwater pond in. 

Kamarkundu (Dist. Hoogly), West Bengal, 

Date of Collection: 3-9-1968; Collector: 

A. K. Das. 

Discussion. —Among the seven species of the 
genus Leptopharynx Mermod, viz., L. costatus 
Mermod, L. sphagnetorum (Levander), L. opaca 
(Penard), L. euglenivora Kahl, L. torpens 
(Kahl), L. eurystorna (Kahl) -and L. agilis 
(Savoie) described so far, the present sjDecios 
resembles L. opaca (Penard) and L. torpens 
(Kahl) in the absence of pharyngeal basket 
and is more akin to the former in the nature 
of ciliation. But its smaller size (25 m x 14-5 u] 
in contrast to 40-50 y- length of L. opaca 
(Penard) and 60 m length of L. torpens (Kahl) 
and cytoplasm with characteristic haematoxy- 
nophilic-ingested bodies easily differentiate it 
from those species. L. opaca (Penard) further 
differs from the present species in possessing 
usually a single contractile vacuole located be¬ 
low the middle of the body. L. torpens (Kahl) 
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has spines at the beginnihg of the cytostome ; 
these are absent in the present species. The 
name Leptopharynx chlorophagus is. proposed 
because' of its green ingested food material. 

Author’s, sincere thanks are due to Dr. A. P. 
Kapur, Director, Zoological Survey of India, 
for the facilities provided, and Dr. S. Khera 
and Mr K. N. Nair for encouragement. 
Zoological Survey of Ashok Kumar Das. 
India, 

8, Lindsay Street, , 

Calcutta-16, January 22, 1971. 
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OCCURRENCE OF A NEW BACTERIAL 

DISEASE OF INDIAN HONEY-BEES 
APIS lUDICA F 

There had been no reports of any known bee 
diseases in India till 1957 and it was indeed 
a congenial situation for the growth of the 
bee-keeping industry in the country. The first 
report of occurrence of acarine disease in 
Indian bees appeared during the fifties^ in Pun¬ 
jab and this disease has now spread over major 
parts of north-west India.- Shortly after this, 
the American Foul Brood disease, caused by 
Bacillus larvae White, was noted in Uttar 
Pradesh.^ 

During August 1970, another disease was ob¬ 
served in colonies at the experimental migra¬ 
tory sites in Karad (Maharashtra) by one of 
us (V. V. D.) in the course of routine apiary 
inspection. The samples from these diseased 
colonies were examined at the Central Bee 
Research Institute, Poona, by one of us 
(K. K. K.). In the course of these field and 
laboratory examinations, a possibility of bac¬ 
terial Foul Brood disease was tentatively in¬ 
ferred. For a definite confirmation, the samples 
were sent to : (i) the Armed Forces Medical 

College, Poona, (i'i) Veterinary College, Bom¬ 
bay, (in) Bhabha Atomic Research Centre, 
Bombay, and (iv) Post-Graduate Research 
Institute of the Maharashtra Association for 
the Cultivation of Scienoej Poona. All these 
institutions reported the presence of cocci, 
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tentatively assigned to Streptococcus. Fuxttxer 
critical scrutiny was conducted by two of us 
(A V. R. R. and D. R.) arriving at a tenta¬ 
tive identification of the pathogen as Strepto-- 
cocous pluton (White). The same two co¬ 
authors further confirmed this by serological 
tests employing standard sera, supplied Uy 
Dr. L. Bailey of the Rothamsted Experimental 
Station, Harpenden, Herts, U.K. This, there¬ 
fore, constitutes the first definitely confirmed 
report of occurrence of Streptococcus pluton 
(White) causing the European Foul Brood 
(E. F. B.) disease in Indian honey-bees. 

Colonies from experimental apiaries at Mah.a- 
baleshwar and Castle Rock are annually 
migrated during monsoon to Karad where the 
disease was first noticed during August 1970. 
Initially this was restricted to colonies brought 
from Mahabaleshwar, the Castle Rock colonies 
being relatively free. Therefore, attempts were 
made to trace back its possible origin from 
Mahabaleshwar stock. Local enquiries at Maha¬ 
baleshwar revealed that during previous sea¬ 
sons (1967-68, 19C8-69) there was some mor¬ 
tality of bees and reduction in strength of 
colonies associated with similar symptoms in 
the experimental apiary of the Institute located 
in Blue Valley at Mahabaleshwar. This initial 
mortality was too meagre to deserve any serious 
attention then. The fieldmen attending this 
apiary further reported that the adjacent fresh¬ 
water source was frequently visited by the exo¬ 
tic bees from a private apiary within about a 
mile where a bee-keeper had introduced some 
Apis mellifera colonies from America. Fur¬ 
thermore, these introduced A. mellifera hees. 
were migrated by the same private bee-keeper 
to Poona where the colonies from our experi¬ 
mental apiaries were also migrated for queen: 
rearing programme during monsoon. Both had 
common foraging fields. A report on the intro¬ 
duction and performance of these foreign bees 
by this private bee-keeper appeared In local 
press.1 It appears that the introduced Apis 
mellifera colonies maintained in this private 
apiary rapidly dwindled in strength and were 
presumably lost as their subsequent perform¬ 
ance has not been reported, nor are the colo¬ 
nies seen any more. Therefore, it may be rea¬ 
sonable to infer that these introduced foreipu 
colonies could be a possible source of initial 
infection. This infedtion is now spreading fast 
among the local colonies at Mahabaleshwar in 
the experimental apiaries as well as in the 
private apiaries. The actual field surveys dur¬ 
ing December 1970 at Mahabaleshwar indicate 
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abO'Ut 25-30% of colonies with various grades 
of infection. 

Acarine and Foul Brood diseases of bees, 
which were unknown in India, have thus 
appeared here through indiscrete introductions, 
in spite of the national quarantine regulations. 
The serious nature of the Foul Brood disease 
is well known. Therefore, introduction of this, 
new disease constitutes a very grave set-back 
to the newly established bee-keeping industry 
in India. 


Even before the diagnosis of this new dis¬ 
ease as above, the suspected colonies were im¬ 
mediately given a feeding of sugar syrup con¬ 
taining usual concentrations of snlpha-thiozole 
against the American Foul Brood and terra- 
mycin against the European Foul Brood, Colo¬ 
nies treated with the sulpha drug did not re¬ 
cover, Terramycin was found quite effective 
both in vitro tests and feeding tests which again 
confirms E. F. B. 

The authors are grateful to Dr. G. B. Deodi- 
kar, Director, MA.C.S. Research Institute, 
Poona, and Shri C. V. Thakar, Deputy Direc¬ 
tor, C.B.R.I., Poona, for guidance and facili¬ 
ties'., to Dr. S. V. Amonkar of Bhabha Atomic 
Research Centre, Bombay, the Principal, Bom¬ 
bay Veterinary College, Bombay, Col. M. C. 
Bhattacharya, Professor of Pathology, Armed 
Forces Medical College, Poona, and to 
Shri M. C. Suryanarayana, Assistant Develop¬ 
ment Officer (Botany), C.B.R.I., Poona, for co¬ 
operation, and to Dr. L. Bailey of Rothamsted. 
Experimental Station, U.K., for the anti-sera. 
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PRODUCTION OF A GROWTH- 
INHIBITING TOXIC SUBSTANCE BY 

A1.TERNARIA TRITICINA PRASAD 
AND PRABHU 

AUernaria blight of wheat caused by Alter-- 
naria tritidna was first reported in 1962 from 
India.^ In recent years, the disease has become 
very serious in various wheat-growing areas 
of the country and has been the cause of the 
failure of a number of high-yielding varieties.-' 
The main symptoms of the disease are necrosis 
of leaf followed by yellowing and stunting in. 
a very short period. The symptoms, indicated 
the elaboration of a toxic metabolite during 
pathogenesis. A number of species of Alter- 
naria are known to produce toxic metabolites 
which play significant role in the disease syn- 
droane.3"^ Thus it was considered desirable to 
study the possible role of toxic metabolites 
produced by A. tritidna in the pathogenesis. 

One litre flasks containing 200' ml modified 
Richard’s medium containing 0-1% yeast ex¬ 
tract were seeded with a suspension of myce¬ 
lium and spores of a virulent strain of A. triti- 
cina and allowed to grow for 14 days in still 
culture or for seven days on a rotary shaker, 
at room temperature (24-26° C). The culture 
filtrate was collected by filtering through a 
Buchner funnel and passed through a bacteria- 
proof sintered glass filter to remove the re¬ 
maining m,ycelia and spores. The sterile cul¬ 
ture filtrate thus obtained was used as crude 
toxins for various tests. 

Wheat varieties', Kalyan Sona and NP 830, 
were used as test plants. The toxicity of the 
culture filtrate was tested in three different 
ways. In the first method: 4-week-old wheat 
seedlings along with intact roots were placed 
in glass vials containing culture filtrates. In 
the second method : drops of culture filtrate 
were applied on the leaf-blades of 3-monthi-old 
potted plants. In the third method : the toxi¬ 
city was tested on the germinating wheat seeds 
as described by Pringle and Braun.In all the 
experiments, plain nutrient medium and ste¬ 
rile distilled water were used as control. 

The culture filtrate caused severe wilting of 
wheat seedlings within 18 hours: of the treat¬ 
ment. Application of a drop of culture filtrate 
to leaves produced initial toxic effect as water- 
soaked spots which became necrotic within 
24-28 hours. Typical yellowing of the leaf was 
■observed after 2-3 days. The culture filtrate 
induced strong inhibition of the development of 
shoots and roots of germinating wheat seeds: 
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and was effective upto a dilution of 1: 10 
(Fig. 1). The toxic substance could inhibit the 



Fig. I- Toxic effect of culture filtrate on germinating 
wheat seeds:. (A) Control; (B) Filtrate; (C) Filtrate 
1:1 dilution; (D) Filtrate 1:5 dilution; (E) Filtrate 
1:10 dilution. 

germination of paddy, maize, moong and gram. 
Both the resistant and the susceptible varie¬ 
ties of wheat were equally affected by the 
toxin. The culture filtrate retained the activity 
even after autoclaving • it for 20 minutes at 
15 lb pressure. 

Following a modification of the method de¬ 
scribed by Pringle and Braun,<5 toxic substance 
was extracted in n-butanol, the extract was: 
concentrated under vacuum and the last traces 
of the solvent were removed. The butanol ex¬ 
tract of the culture filtrate, when subjected to 
thin layer chromatography (TLC) on silica gel 
using butanol : acetic acid: water (100 : 1 : 15) 
as solvent system produced only a single spot 
with Rf value of 0*59. The spot obtained 
on TLC plate was eluted with water and the 
toxicity of the elute was tested on germinating 
wheat seeds. The butanol extract as well as 
the elute showed potent toxic effect by com¬ 
plete inhibition of root growth of germinating 
wheat seeds. Butanol extract upto a dilution 
of 10 ppm caused visible inhibition of root 
growth of wheat seeds. 

The results indicate that A, triticina pro¬ 
duces a toxic metabolite in vitro. As the symp¬ 
toms produced by the toxic substance are simi¬ 
lar to that observed in plants in nature, it is 
suggested that the toxin may be involved in 
producing the disease syndrome. The toxic 
principle was observed to be non-specific in 
activity and was heat-stable. 

Authors are grateful to Dr. A. S. Prabhu of 
I.A.R.I., New Delhi, for the cultrure of the 
fungus. 


Regional Res. Lab., R. N. Thakur. 

Jammu-Tawi, K. K. Janardhanan. 

Jamtary 12, 1971. A. Husain. 
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PRODUCTION OF ORGANIC ACIDS BY 
CERTAIN SOIL ASBERGILLI 

It is wel] known that Aspergillus spp. are eili- 
cient producers of organic acids.’ Fifteen cul¬ 
tures of Aspergillus Sipp. isolated from field soil 
collected at the Annamalai University Experi¬ 
mental Farm were screened for their ability to 
produce citric, oxalic, gluconic and kojie 
acids and the results are reported here. 

The fermentation media used by Das and 
Nandi- for citric acid, Bagyararj and Sirsi*’ for 
oxalic acid, Das and Nandi-’^ for gluconic acid 
and Hesseltine et alX^ for kojie acid were used 
in the present study. Each medium was: dis¬ 
tributed in 100 ml quantities in 250 ml Erlen- 
meyer flasks and sterilized at 20 psi. A 8 mm 
disc of actively growing culture of the test 
organism was inoculated into each flask. AfU^r 
8 days of incubation at room temperature 
(28*^ C), the culture filtrates were tested ft>r 
the production of four organic acids. The iiro- 
cedures of Millis et al.^ for citric and gluconic 
acids and Tomlinson et alP for oxalic acid wore' 
followed for their estimation. The presence of 
kojie acid in the culture filtrate was tested by 
the addition of 1ml of 1% aqueous FeCl.j.fl H./) 
which gave a bright cherry-red colon r.-"' 
AlthiOugh other compounds give a similar 
colouration with FeCL^.6 H.O, most of them are 
unlikely to be found as fungal metabolites.’ 
The production of citric, oxalic and gluconic 
acids was also confirmed by co-chromatography 
with authentic samples. 

The amount of citric, oxalic and gluconic 
acids produced by fifteen Aspergillus isolate.^ 
are summarized in Table I. Of the fifteen iso¬ 
lates^ of Aspergillus spp. tested, A. niger C. 1, 
A. niger C. 2 and A, niger C." 3 have produced 
maximum amounts of citric, gluconic and oxa¬ 
lic acids, respectively. Interestingly, the three 
strains of A. niger only produced high quanti- 
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Table I 

Production of organic acids hy Aspergillus spp. 


Species of 
Aspergill 2 CS 

Citric acid 
(g/100 ml 
culture 
broth } 

Oxalic acid 
(g/100 ml 
culture 
broih) 

Gluconic acid 
fg/100 ml 
culture 
broth) 

A. tiiger 

C. 1 

2-660 

0-119 

2-074 


C. 2 

0-800 

0-163 

2-330 


C. 3 

1-200 

0-176 

.2-248 

A. terreus 

C. 1 

0-160 

0-031 

0-00 


C. 2 

O-200 

0-044 

0-00 


C. 3 

0-200 

0-038 

0-00 

A. flmnis 

C. 1 

0-00 

0-031 

0-00 


C. 2 

0-00 

0-044 

0-00 

A. fumigatus 

C. 1 

0-200 

0-00 

0-00 


C. 2 

0-200 

O-OO 

0-00 

A. striatus 

C. 1 

0-15U 

0-00 

0-00 


C 2 

0-150 

0-00 

U-00 

A. tamarii 


0-00 

0-013 

0-00 

A. nidulans 


0-00 

0-033 

0-00 

A. japonicus 


0-300 

0-0J5 

0-00 


ties of these three acids than the other Asper- 
gilUis spp. tested. Of the fifteen isolates tested, 
A. fiavus C. 1, A. flavus C. 2 and A, tamarii 
only produced kojic acid (Table II). 

Table II 

Production of kojic acid hy Aspergillus spp. 

Species of Aspergillus Kojic acid production 
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TWO NEW RECORDS OF MARINE 
WOOD-BORERS (MOLLUSCA: 
TEREDINIDAE) FROMjJBOMBAY 
« WATERS 

Eight valid species of marine wood-borers of 
the Family Teredinidae have so far been re¬ 
corded from the Bombay coast.i-- These are : 
(1) Teredo furcifera Martens [ = T. (Teredo) 
parksi Bartsch]; (2) T. clappi Bartsch ; 
(3) Dicyathifer mci-nni (Wright) [ = T. (Kniphus) 
manni Wright]; (4) Bactronophorus thoracites 


A. nigir C. 1 

„ C. 2 

„ C. 3 

A, terreus C. 1 

„ C. 2 

„ C. 3 

A, flavus C. 1 

„ C. 2 

A. fumigatus C. 1 

„ C. 2 

A. striatus C. 1 

„ C. 2 

A. tamatii 
A. nidulans 
A. japonicus 


(Gould) [ = T. (Bactronophorus) thoracites 
Gould]; (5) Lyrodus pedicellatus (Quatrefages) 

[ = T, (Lyrodus) pedicellata Quatrefages and 
T, (Lyrodus) malaccana Roch.]; (6) Bankia 
campanellata Moll, and Roch. [ = B. (Lilio- 
bankia) campanellata Moll, and Roch]; (7) B. 
7iordi Moll; and (8) B. rochi Moll [ =B. (Ban- 
kiella) mmima (Blainville) and B. (Neohan^ 
Ida) roonwali Rajagopal]. 

During the course of a study on the sea¬ 
sonal intensity of borers, their incidence on 
chemically-treated wooden panels and on natu¬ 
ral durability of different species of Indian 


timber, two species of shipworms, hitherto un- 


The organic acids! produced by these orga- recorded from the Bombay region, were col- 

nisms in the soil might increase the availabi- lected from test panels immersed at Trombay. 

lity of insoluble plant nutrients, especially phos- The two new records are Nausxtora hedleyi 

phorus and also serve as carbon sources for Schepman and Nototeredo edax (Hedley). The 

certain heterotrophic soil micro-organisins.« test panels, harbouring these borers, were exa- 

The kojic acid is highly antibacterial and is mined only a few days after removal from the 

more strongly inhibitive to gram-negative bac- sea and hence only pallets and shells, could be 

teria than to gram-positive.'^ collected. In the case of N. hedleyi, two pairs 

of pallets and shells were collected from panels 
Microbiol, and K. N. Jayaraman. of Mangifera indica Linnaeus and AWzzia 

Plant Pathol. Section, N. N. Prasad. odoratissima Benth. The tunnels measured 

Faculty of Agriculture, 125 mm and 183 mm. Pallets and shells of three 

Armamalad University, Annamalainagar P.O., specimens* of N. edax were obtained from panels 

Tamil Nadu, India, December 10, 1970, of beech timber. Their tunnels were 172 mm 
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and 308 mm long and the concamerations at 
the entrance were found to extend to a length 
of 43 mm and 55 mm respectively inside the 
tunnel. 

Both the species appear to be very rare in 
Bombay waters. N. hedleyi has. earlier been 
reported from Ernakulam in Kerala Stated and 
from Pulicat lake in Tamil Nadu.4 According 
to Turner,5 B. (Ncuusitora) gahriel Nair, re¬ 
corded from Ernakulam^ and from Madras,is 
a synonym of N. hedleyi. Therefore, the pre¬ 
sent one is the second record of this species 
from the West Coast of India. Indian ocean 
islands and Pacific islands are other places- 
from where this species has been reported. 

N. edax has so far been recorded from Goda- 
vary estuary, near Yanam® as Teredo {Dactylo- 
teredo) juttingae Roch., from Tondi in Tamil 
Nadu^’io as T. (PsUoteredo) tondiensis Nadr 
and Gurumani and from Visakhapatnamii’i^ as 
T. (Teredora) thomsoni Tryon and as) T. (JDaciy- 
loteredo) juttingae. The present one is the 
first record of this species from the West Coast 
of India. It has/ been reported earlier from 
Indonesia, Philippines, Pacific Islands, Austra¬ 
lia, New Guinea, New Zealand and Japan. 

The author is indebted to Shri K. H. Ali- 
kunhi, Director, Central Institute of Fisheries 


Education, Bombay, for guidance and encou¬ 
ragement during the course of this study. 
Wood Preservation L. N. Santhakumaran. 
Centre, 

Central Institute of Fisheries 
Education, 

Jayprakash Road, Bombay-58 AS, 

December 19, 1970. 
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REVIEWS AND NOTICES OF BOOKS 


Annual Review of Genetics (Vol. 4). Editor : 
H. L. Roman. (Annual Reviews, Inc., 4139, 
El Camino Way, Palo Alto, California 94306, 
USA), 1970. Pp. 523. Price $ 10.00. 

The Genetics series of the Annual Reviews, 
was started in 1967 and the present volume- 
is the fourth in this s,eries. A scrutiny of the 
index of chapter titles of volumes 1-4, given 
at the end of the present volume will show 
that the coverage has been comprehensive and 
that it has. included nearly all areas of recent 
investigations in genetics, thus bringing the 
reviews abreast of current developments. 

The principles and discoveries of genetics are 
influencing other biological disciplines. G. E. 
McClearn writes in this issue of genetic aspects 
of psychology and the use of genetic tools to 
dissect the complex activity we call behaviour. 
Kh-ishna Sameta and R. Levins review the 
relationship of genetics to ecology. 

In the opening chapter on Human Genetics, 
Victor A. McKusick reviews the subject under 


the five broad heads : cytogenetics, biochemical 
genetics, immunogenetics, statistical and popu¬ 
lation genetics, and clinical genetics. 

In the article on Informational Suppression, 
Luigi Gorini reviews studiesj in E. coli regard¬ 
ing transfer RNA mutations leading to sup¬ 
pression, the physiology of tRNA suppressors 
and the ribosomal control of suppression. There 
are three chapters on bacterial genetics: M. 
Susman writes on General Bacterial Genetics ; 
H. R. Revel and S. E. Luria review investiga¬ 
tions connected with DNA-Glucosylation in 
T-Even Phage, and R. D. Hotchkiss and M. 
Gabor discuss DNA-DNA confrontation in bac¬ 
teria genetically transformed by externally 
added DNA. In the chapter on the Genetics 
of Bacteriail Transport Systems, E. C. C. Lin 
reviews the ways in which genetic approaches 
have been used for the analysis of specific 
membrane transport systems in bacteria. 

The other chapters in the volume are con¬ 
cerned with chromosome behaviour, chromo- 
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some structure, and extrachromosomal inheri- 
taince, fungal genetics, immunogenetics, and 
hormones and gene expression. A. S. G. 

Vistas in Analytical Chemistry. Editor-in- 
Chief : M. N. Sastri. [Published by S. Chand 
and Co. (P) Ltd., Ram Nagar, New Delhi- 
55], 1971. Pp. 408. Price Rs. 50. 

This book is a commemoration volume 
brought out in honour of prof. G. Gopala Rao 
on his sixtieth birthday and on the eve of his 
retirement from the stewardship of the Depart¬ 
ment of Chemistry, Andhra University, after 
36 years of service. Prof. Gopala Rao, who is, 
known for his researches in analytical che¬ 
mistry, has also served as Talanta regional 
editor for India and Pakistan. 

Thirty-three authors have contributed to the 
nineteen chapters of the book. The major con¬ 
tributions are from laboratories in USA. There 
arc also contributions from UK, Ireland, Aus¬ 
tralia, Canada, USSR, Brazil, and Shanti- 
niketan in India. The authors are active work¬ 
ers in their respective fields of study. The 
topics cover nearly all techniques in analyti¬ 
cal chemistry and include spectrophotometry, 
fluorimetry, atomic absorption spectroscopy, 
nuclear methods of chemical analysis, chromato¬ 
graphy, solvent exchange properties, complexo- 
rnetric titrations, chelating agents, differential 
thermal analysis, functional group analysis,, 
and inorganic ultramicroanalysis, etc. 

The book will be useful to students and 
workers in the held of analytical chemistry. 

A. S. G. 

Guide to the Bird Gallery of the Government 
Museum, Madras. By S. T. Satyamurti. (The 
Director of Stationery and Pointing, Mad¬ 
ras), 1970. Pp. xii-1~ 195. Price Rs. 11*30. 
The author who is the Director of Museums^ 
Madras, has brought out this useful guide-book 
to help the visitors of the bird gallery of the 
Madras Museum. The exhibited specimens 
consist mostly of .stuffed and mounted birds, 
depicted as far a(S possible in their material, 
life-like attitudes. 

The book gives brief outlinos of the habits; 
and other characteristic features of the spe¬ 
cies; of birds exhibited. The book contains 100 
plates, a few of them, coloured, and an appen¬ 
dix containing the scientific names of the birds 
and their Tamil equivalents. 

Though the guide is intended for the visitors 
of the Museum, it will • be useful to bird¬ 


watchers and laymen interested in the avifauna 
of South India. A. S. G. 

National Institute of Nutrition. (Annual 
Report). (National Institute of Nutrition, 
Indian Council of Medical Research, Hydera¬ 
bad-7, India), 1970. Pp. 140. 

The Nutrition Research Laboratories, Hyde¬ 
rabad, have been known over the years for 
their pioneering work on various problems of 
)autrition of the country. Since their new 
recognition in 1968 as the “National Institute 
of Nutrition”, the Institute has been function¬ 
ing as an important unit of the Indian Coun¬ 
cil of Medical Research (ICMR) and the acti¬ 
vities of the laboratories have been intensified 
and also expanded. Working in collaboration 
with other allied national organizations such 
as the Indian Council of Agricultural Research 
(ICAR), the Nutrition Institute has added 
new fields of studies both on the basic and 
applied aspects of nutrition. Thus, the Insti¬ 
tute conducts) fields studies, and has in its 
training programme, regular courses for certifi¬ 
cates, diplomas, and post-graduate degrees in 
nutrition, besides ad hoc courses on various* 
aspects of applied nutrition. These are attend¬ 
ed by students not only from India but also 
those sponsored from other South-East Asia 
countries. 

The annual report under review covers the 
period 1st October 1969 to 30th September 

1970, and presents in brief the results of major 

investigations continued and newly undertaken 
during the year. The investigations reported 
are concerned with nutritive values of foods 
and their fortification, toxins in foods, studies 
on vitamins and nutrition requirements, inter¬ 
action betw^een nutrition and infection, and 
between nutrition and hormones, amino-acid 
imbalances in nutrition, the role of leucine 
in pellagra, studies on pregnancy, malnutrition 
and mental development, etc. A. S. G. 

ANNOUNCEMENTS 

Summer School in Solid-State Physics 

A Summer School in Solid-State Physics 
will be held at the Indian Institute of 
Science, Bangalore, from June 23 to July 9, 

1971, under the auspices of the Tata Institute 
of Fundamental Research, Bombay. The prin¬ 
cipal speakers are Professor W. J. Huiskamp, 
Kamerlingh Onnes Laboratory, Leiden—Elec¬ 
tronic and Nuclear Spin Systems at Low Tem¬ 
peratures; Professor K. P. Sinha, Indian 
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Institute of Science, Bangalore—Theory of 
Super-conducting State in Pure and Impure 
Solid Materials ; and Dr. A. Jayaraman, Bell 
Telephone Laboratories, U.S.A.—Physics of 
Solids at High Pressures. 

The courses are meant for active research 
workers in the field of experimental and theo¬ 
retical Solid-State Physics. Request for parti¬ 
cipation in the School should be sent to 
Dr. Girish Chandra, Tata Institute of Funda¬ 
mental Research, Homi Bhabha Road, Colaba, 
Bcmbay-5, to reach before April 17, 1971. 

Eighth International Symposium on the 
Chemistry of Natural Products 
The Eighth International Symposium on the 
Chemistry of Natural Products will take 
place during the period 6-12 February, 1972, 
in the buildings of the Indian National Science 
Academy, New Delhi. There will be ten ple¬ 
nary lectures by distinguished scientists. 
Details will be given in Circular 2. The 
Scientific Programme Committee will consider 
papers.' of special interest and novelty in any 
branch of Natural Products Chemistry. The 
Symposium will be devoted mainly to the fol¬ 
lowing topics for which it is proposed to orga¬ 
nise separate sections : (A) Alkaloids'; 

(B) Polyphenolics ; (C) Terpenoids and Ste¬ 
roids ; (D) Macromolecules of Biological 

Interest (Proteins, Peptides, Nucleic Acids, 
etc.); (E) Carbohydrates, Lipids and Related 
Substances; and (F) Other Topics in Natural 
Products Chemistry including Physical Methods 
of Structure Determination. 

Members wishing to present a paper at the 
Symposium are required to submit an abstract 
and to complete the application form to be 
distributed with Circular 2. The abstracts and 
the applications to contribute a paper for the 
meeting must reach the Secretary not later 
than 1 September, 1971. 

Award of Research Degrees 

Karnatak University, Dharwar, has awarded 
the Ph.D. degree in Botany to (Miss) B. N. 
Kanmani ; Ph.D. degree in Chemistry to 
Sihri L. D. Basanagoudar. 

The Maharaja Sayajirao University of 
Baroda, has awarded the Ph.D. degree in Che¬ 
mistry to Shri Ram Atmaram Balani, and 


Shri Rasiklal Jamnadas Chudgar ; Ph.D. degi 
in Physics to Shri Thakorbhai Ramchanc 
Joshi ; Ph.D. degree in Botany to Kumari 
Kama! avalli and Kumari Ishwari Gangan 
Lalchandani ; Ph.D. degree in Civil Enginec 
ing to Shri Vishwanath Shridhar Thattey, 

Sri Venkateswara University has award 
the Ph.D. degree in Zoology to Smt. G: Jay 
lakshmi ; Ph.D. degree in Chemistry to Shri 
Krishna Reddy and Shri V. Rangaiah. 

Utkal University has awarded the Ph 
degree in Zoology to Shri T. Seshagiri Ra 
Ph.D. degree in Chemistry to Sihri S. 
Mohanty ; Ph.D. degree in Botany to Shri 
Devadath. 

Osmania University, Hyderabad, has award 
the Ph.D. degree in Chemistry to Smt. 
Vijaya Lakshmi. 

ICAR Grant 

The Current Science Association ackno^ 
ledges with thanks from the Indian Coun 
of Agricultural Research, Now Delhi, the i 
ceipt of a grant of Rs. 5,000 towards the pu 
lication of itsj journal, Current Science, cluri 
the year 1970-71. 

International Conference 

The Fifth International Vacuum Congn 
and the International Conference on Solid Si 
faces will be held in Boston (U.S.A.) J’r( 
nth to 15th October 1971. 


Books Received 

Fortschriite dcr ExpcrUncyitellcn unci Thiun 
tischen BiorMyslk--~Bi()physik dcs Muakt 
By Beir Leipzig and E. Ernst, (Veb-Get 
Tlnsme, Leipzig, Ab.satzabteilung, DDR- 
Jena, Villengang-2), 1970. pp. 7 i. pi¬ 
le Marks. 

Atoms, Molcculcii aud Chc'mical Reaction: 
Chemistry from a Molecular Point of Vi( 
By S. W. Benson. (Addison-Wesley PliU. C 
Reading, Massachusetts), 1970. Pp. ix i 1 
Price 35 sh. 

Algebraic Number Theory. By Serge T.a 
(Addison Wesley Pub, Co., Reading, Mas.^ 
chusetts), 1970, Pp. xi + 354, Price 140 

Prohahility and Statistics. By Harry Lass a 
Peter Gottlieb. (Addison-Wesley Pub. C 
Reading, Massachiiselts), 1970 Pp. ix I-4 
Price 121 sh. 
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PREFACE 


Towards the end of his life, Professor Raman was President of the 
Current Science Association for many years and devoted a great deal of his 
time to raise the standard of this fortnightly journal of science. He used to 
write frequently for the journal and if it is what it is today, it is due to his 
efforts in a large measure. The Association feels privileged to bring out 
this Raman memorial number, to which several of his former colleagues 
and students have kindly contributed. The articles published cover a wide 
range of his interests and bring out many facets of the colourful personality 
of that great genius, who was an inspiration and guide to a whole generation 
of Indian scientists. That Professor Raman’s interests ranged over a wide 
canvas covering subjects like meteorology, astronomy and physiology besides 
physics ; that he was essentially a child of Nature, passionately seeking true 
knowledge and that nothing could make him give up his chosen pursuits 
which he followed with unswerving devotion are all evident from what the 
contributors to this memorial number have written. It will be no exagge¬ 
ration to say that for many generations to come, Indian scientists will 
regard him as the Father of Modern Science in India and will emulate the 
traditions that lie has left behind him. On behalf of Current Science. 
which he conducted and nursed for years with devotion, energy and enthu¬ 
siasm characteristic only of himself, we pay our homage to the memory of 
Profes.sor Sir Cffiandrasckhara Venkata Raman. 


BaNGALORI’, 
/VT/r 5, 1971. 


S. Bhagavantam, 

President, 

Current Science Association. 



PROFESSOR SIR CHANDRASEKHARA VENKATA RAMAN N L 
FOUNDER-PRESIDENT OF THE INDIAN ACADEMY OF SCIENC^^'AKrn 
FOUNDER-DIRECTOR OF THE RAMAN RESEARCH INSTItoS Sga^^JrE 
THE YEARS PRECEDING THE DISCOVERY OF THE RAMAN EFFECT 

K. R. RAMANATHAN 

Physical Research Laboratory, Ahm.edabad-9 


C HANDRASEKHARA VENKATA RAMAN 
was born on 7 November 1888, at Tiru- 
chirapalli, an important South Indian city on 
tho banks of the river Kaveri. Hia father, 
Srce Chandrasekhar Iyer, was a teacher in 
a local High School. A few years after Raman’s 
birth, Chandrasekhar Iyer accepted a post of 
Lecturer in Mathematics and Physics in the 
Hindu College at the sea-coast town of Visa- 
khapatnam (Waltair). He was greatly interested 
in music and could play like a ]3rofessional on 
many musical instruments. Raman’s mother 
came from a family of Sanskrit scholars. 
Music, Light and Colour in Nature, rivers, 
seas, skies, mountains, forests and flowers had 
a fascination for Raman from his early child¬ 
hood. Till the last day of his dedicated life, 
this wide-eyed gifted Child of Nature looked 
with penetrating eye's at clifTerent manifesta¬ 
tions of Nature and laboured unceasingly to 
probe into their inner workings. His success’ 
in unravelling some' of Nature’s deeper secrets, 
and communicating some of his own enthu¬ 
siasm for science to young people of all ages, 
both scholars and laymen, was outstandingl.y 
great. 

At a lecture delivered at Hangalore on 16 
March L928, Professor C. V. Raman announced 
the discovery made in the labaratoric^s of the 
Indian Association for the Cultivation of 
Science, Calcutta, of the apj^caranco of new 
radiations in the' light scattered from several 
kinds of substances and briefly discussed tho 
importance of the diseovt'ry. The announce¬ 
ment received immediate world-wide atten¬ 
tion. Intense work followc'd, and a few months 
later, in July 1928, Prof. Raman and Krishnan 
communicated a short paiier of less than 12 
pages to the Proceedings of the Royal Society, 
in which they summarised the knowledge 
gained in tho first few monlhs after the dis¬ 
covery. For the great significance of the 
results and beauty of presentation, the paper 
is a classic in scientific writing. | 

The paper starts off in the following way : 

“In two preliminary papers, wc have re¬ 
corded the discovery that when mopochrom^- 


ac light is scattered by a transparent medium 
(be it gas, vapour, liquid, amorphous solid or 
crystal), the diffused radiation ceases to be 
monochromatic, and several new lines or some¬ 
times bands (associated in many cases with a 
continuous spectrum) appeared in the spectro¬ 
grams of the diffused radiation. Further, the 
ladiations are, in general, strongly polarised. 

Our preliminary studies have proved con¬ 
clusively that the effect arises in the fallowing 
way. The incident quantum of radiation is 
either scattered aa a whole, in which case we 
have tho classical scattering, or else is absorb¬ 
ed in part by the molecules of the medium, 
the remaining part appearing as a scattered 
quantum. The part absorbed shifts the mole¬ 
cules to a level of energy different from the 
initial state. Our experiments furnish definite 
pi oof of the possibility of such processes, and 
Jhow thail they may occur also in such com¬ 
plicated. systems as the molecules of a vapour 
or a liquid or even a complete crystal.” 

In the course of the paper, the authors point 
out that the differences between the incident 
and .scattered frequencies correspond to cha¬ 
racteristic infrai-red frequencies of the mole¬ 
cules and that several molecular frequencies, 
hitherto unknown, appear in these differences. 

Three years later, in December 1930, when 
awarding the Hughes Medal of the Royal 
Society to Sir C. V. Raman, Lord Rutherford 
said as follows ; 

‘'Sir Venkata Raman is one of the leading 
authorities in Optics, in particular on the 
phenomenon of the scattering of light. In this 
connection, about three years ago, he discover¬ 
ed that the light’s colour could be changed 
by scattering. This had been predicted some¬ 
time before, but in spite of search, the change 
had not been found. "The Raman Effect” must, 
rank among the best three or four discoveries 
in Experimental Physics in the last decade. It 
has proved and will prove, an instrument of 
great power in the study of the theory of 
solids. In addition to important contributions 
in many fields of knowledge, he has developed 
an active school of research in Physical Science 
ip the JJniyqrsity o.f Calcutta,” 
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In the same year (1930), the Nobel Prize for 
Physics was awarded to Sir C. V. Raman. 

It is interesting to enquire how a funda¬ 
mental discovery like this came to be made 
in India, and in 210, Bowbazar Street. The 
obvious answer is that Sir C. V. Raman was 
there in 210, Bowbazar Street, to make the 
discovery, and that he had been there for the 
previous twenty years building up step by 
step, with his students, the necessary back¬ 
ground of knowledge and atmosphere. I give 
below a brief sketch of this constructive work. 

C. V. Raman was an exceptionally gifted 
student. A very early paper of his in Optics 
on "Unsymmetrical Diffraction Bands Due to 
Rectangular Aperture” was written when he 
was about 18 years old, a student in the Presi¬ 
dency College, Madras. Bright students there 
are ev’ery year, but students who produce first- 
rate research papers in their teens are rare. 
Three of Raman’s research papers were pub¬ 
lished in 1906-07 in the Philosophical Magazine 
and Nature. 

Scon after taking his M.A. degree in Phy¬ 
sics with the highest honours, C. V. Raman 
joined the Government of India as an Officer 
of the Finance Department. Raman’s interest 
in physics continued unabated, and wherever 
he was posted, whether in Calcutta, Rangoon, 
or Nagpur, he continued to do research work 
and regularly contributed papers (mainly in 
acoustics) to scientihe journals. In Calcutta, 
he made a discovery. In 210, Bowbazar Street, 
a busy thoroughfare of Calcutta, there was an 
old’ institution called the Indian Association 
for the Cultivation of Science, with a labora¬ 
tory and library established in 1874 by an 
enthusiast for Science, Dr. Mahendralal Sircar. 
Except for occasional lectures, the Association 
had lain dormant for years. The institution 
had many spacious rooms with a good collec¬ 
tion of old apparatus mainly of the demonstra¬ 
tion variety. Raman requested the authorities- 
to give him permission to work in the Insti¬ 
tution. This was readily granted and Raman 
took up a house adjoining the Institution, had 
a door opened between his house and the 
Association so that he could reach the Labora¬ 
tory informally for work at any time, by day 
or by night. A steady flow of brilliant scienti- 
fle papers, mainly on vibrations of strings and 
their maintenance and of musical instruments 
of the violin, veena and tabla families com¬ 
menced- Raman also started giving evening lec¬ 
tures at the Association, expounding in his 
characteristically brilliant style with impres-. 


sive demonstrations the results of his scientitie 
investigations. All this naturally attiacted 
attention of Sir Ashutosh Mookerji who wa.'; 
then the Vice-Chancellor of the Calcutta Uni¬ 
versity. When Sir Ashulosh was abU‘ to in¬ 
duce Sir Tarak Nath Palit to create Profes-tax 
ships. in Physics and Chemistry in the C’alnitta 
University, he immediately oirered Prnl. Raman 
the Chair of Physics. Professor Raman 
accepted the offer and, in 1917, when he ^va^ 
29 years old, resigned his post in the' kinaiuv 
Department and became whole-lime Proh'sjui 
of Physics. 

The Association rapidly became an active 
centre of research. Several alumni ol the ( ai- 
CLitta University, Dr. S. K. Banerji, Dr. D. 
Eancvji, Dr. S. K. Mitra, Dr. P. N. Crhush, 
Dr N. M. Basu, Dr. B. B, Ray and otht'rs Joineil 
Professor Raman to work for their }')ost-.qradiiatt‘ 
degrees, also scholars from outside' Caleutla like 
Mr. Chinmayanandan, Prof. Sethi, Dr. R. N. 
Ghosh and Dr. N K. Sur. Optics and Aeou.hiei: 
were the main subject's of study. The Indian 
Association for the Cultivation of Seienct' at 
210, Bowbazar Street, and the University Uolleu; 
of Science, 92, Upper Circular Road, bi'cairu' Iht 
main centres of scientihe .i*esearc*h in India 
Problem^ on the interference and diffractiui: 
of light, and the scatteiing of ligihl by largi 
particles which are responsible ftir sutra'i 
colours, coronae and brockeii-bows rt'ceivin 
special attention. 

I went to Calcutta in December 1921 to wnr! 
under Professor Raman and, first met him ii 
the rooms of tho Indiain. A-ssociation for 1h( 
Cultivation of Science. He had returnc'd a fi*v 
months previously from this first visit t( 
Europe. His; voyage across the wich* st'a.*: ha( 
brought him face to face with a natural phenn- 
menon of great grandeur emd beauty, nanu'Iy 
the colour of the deep blue sea. Duriu?' th- 
voyage, he had studied, various aspects of i\h 
light from the sea and sky with eharac'teri.'.tii 
freshne.^is of mind and came to tlu' conclusim 
that the theories so far advanced to explaii 
the deep blue colour of tiho sea wow inatk' 
quate and that the primary origin of th(‘ hUi 
colour of the sea was fundamentally tht' srnn 
as that of the blue of the sky, namc'Iy, Ih 
sca.ttering of light by water molec.'ulc's them 
selves modified by absorption in lh(' rt'd, am 
was not dependent on the presence of a-n.v sus 
pended-matter. After his return to India, h 
repeated and extended the experiments e 
Lord Rayleigh (the younger Rayleigh) on th 
scattering of light in dust-free liquids am 
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sent a brilliant and comprohensive paper on 
the Molecular Scattering of Light in Walei and 
Z colour Of ..he Sea to the Royal Soc.e y. 
(Proc. Roiy. Soc.. 1922.) In thi.s, paper, he 
Zdo use of the Einstein-Smoluchowski formula 
Z scattering based on the thermodynamical 
fluctuations of den-sity in fluids, to caltula t 
L intensity and polarisation of the light -scat¬ 
tered by sea-water. Mr. K. Seshagm Rlao, 
who was later an Examiner of rateiits in Ca - 
cutta was making quantitalive nusisurements- 
in the Laboratory to test with what accuracy 
the Einstein-Smoluchowski formula was obeyed 
in liquids under ordinary conditions. 

There were other workers in tlu^ laboratory 
GHL^agcd on various) problems in Optics or 
Acoustics. Prof. Laljee SrcH‘vasta.va of Ajmer 
was working on the scattering of hr.ht by 
transparent crystals; ice and rock-crystal or 
quartz were the main crystals under study. 
Professor Raman .had observed the bUu‘ colour 
of deep glaciers in the Alps. Professor Tamma 
of Meerut was working with crystals of sugai- 
candy and sulphur on the phimoinenon of 
Internal Conical Refraction, Dr. Panclianan 
Das was working with papeu' and pencil on 
problems of vibrations of strings with fre*- 
quent admiring recitals from SomnuadeUrs 
‘Atombau’ and Mr. V. Venkataramaiah of 
Vizianagram was setting up some glass appa¬ 
ratus or other for studying lh(^ propc^rtics of 
suspected (triatomic hydrogimL L. A. Rani- 
das and K. S. Krishnan wer<‘ still students m 
the University ColU'ge and Ramdas laed 
to nit in and out of tin* lahoratori(\s of th<‘ 
Association, regaling his^ fritauD rwdth nvu.‘;ic 
and jokes. Mr. Krishnan was an ocea.sional 
visitor. 

The next two years were yc'ars of intim.^a^ 
activity in tlu^ d<>veIopnienl of lh<* subj(*ct of 
classical molecular scatUaang h.v U<puds and 
gases both in its (‘xp<Tim(‘nta) and t.heoiadic’al 
aspects. The inOueiua^ f>f th<‘ optical ani.sotroijy 
of the molecules on seatt<‘ring. scatt<‘ring msu 
the critical point in tluids and in mixtun'j; of 
fluids, the probUan of X-ray scattering in 
fluids, the .systematic and methodical .study of 
the scattering of light by dhTt^nmi Utjulds, all 
these rcc(‘ived attention and suhshudial pro¬ 
gress was achievc'd. 

One curiouLs fact which ai)pea.r(‘d in my 
observations of scaltt'red light from the d(‘e}) 
blue water of th(‘ Bay of Btuigal and from pun‘ 
dust-free distilled water and al.'-'O from pure 
methyl and ethyl alcohols was that wlum hlu(‘ 
light was used to illuminate the medium, the. 


scattered light had in addition a trace of light 
of longer wavelengths. This was ait first attri¬ 
buted to “a feeble fluorescence”. The same 
efi'cct was found in many otiher liquids by 
Mr. K. S. Krishnan and Mr. S. Venkateswaran. 
Professior Raman did not feel satisfied with 
the explanation that the phenomenon was due 
to fluorescence and wondered whether this 
might not be akin to the Compton effect in 
X-ray scattt:ring. When in 1927, Venkates- 
vvaran found that the colour of sunlight scat¬ 
tered by glycerine was a bright green instead 
of blue and that it wair^ strongly polarised, 
Prof. Raman decided to probe into the matter 
in greatta* detail with the assistance of Mr. K. S. 
Kri.shiian and Mi*. Venkateswaran. Intensive 
wt>rk using monochromatic incident light 
(‘vt'nlually led to the discovery of the great 
elTi'ct, th(‘ story of wliich has been told by 
Prof. Raman himj^t'lf at the meeting of the 
South Indian Science Association at Bangalore 
on 1() March 1928, and in greater detail in the 
Royal Socit'iy paper by Prof. Raman and 
Mr. K. S. Krishnan (‘'The Production of New 
Radiation l)y Taght Scattering : Part I”, Proc. 
Roy Sod., A, 122, 22-35, 1929) and in Profes¬ 
sor Ramatls Noliel Lecture in 1930. 

A ladated Ik'ld in which Professor Raman, 
and Mr. K. S. Krishnan carried out a large 
amount of t'xperimenial and theoretical work 
b<‘twe('n 1924 and 1927 was electric and mag- 
’m'tic double' refraction in gaFies, liquids and 
ery.slals and their relation to the optical aniso- 
ti’opy of th(' molecules. 

About a year after the discovery of the 
Itaman FdTect, Krishnan accepted the post of 
R,('acl(‘r in I'hy.sies in the Dacca University and 
•log(‘<th('r willi his students, carried out his 
W('ll-known pioneer studies on magneto- 
ery.stallic action. The' subject of Crystal Phy¬ 
sics wars lah'r devt'lopcxl in great detail by 
Hhagavantam and hi:^ group at Waltair, and 
T’rof. Raman liimsc'lf and Dr. R. S. Krishnan 
and llu'ir sluckaits at Bangalore. All these had 
their s('('ds in lihc' work done in Professor 
Raman’s T.aboralories in Calcutta- in the 
twenties. 

Th(' atmosphere in the Association when I 
work(‘d tlu'rc was one of great informality and 
(‘xlreme cordiality. All the workers lived either 
in tlu' cornc'r rooms of the Association or in 
rooms very near the AsF5ociation ; work went 
on from early morning till sunset with short 
intc'vvals snatched for food and other personal 
recjuiremc'nts. Th(' Assistant Secretary, 
Mr. Ashutosh Dcy or Ashu Babu as he was 
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affectionately called, with his loud voice and 
hearty laughter was always available to make 
all arrangements required for work and was 
the presiding deity to arrange all the smaller 
hint, none-tlhe-less essential requirementa for 
work—^just as Professor Raman was the Cen¬ 
tral Sun round which the whole Institution 
revolved and from which each part derived 
its/ energy. - 

It still gives me ai thrill of pride to think 
that I was ‘ privileged to work in those pre¬ 
mises in'-"those days and take a small share 
in the vital activities] of the Association dur¬ 
ing the period 1921-24. After I went to Ran¬ 
goon as a Lecturer in the University in late 
1922, I continued, to be a periodic visitor to 
210, Bowbazar, during summer vacations each 
year till I joined the India Meteorological 
Department in 1925. Later, Mr. K. S. Krishnan 
and Mr. Bihagavantam joined the Laboratory 
as full-time workers. Mr. S. Venkateswaran, 
who had a job in the Alipore Test House, was 
a whole-time morning and evening worker. 

In this context, I wish to quote a statement 
made by Prof. Raman in the broadcast talk 
on “The Scientific Outlook”. 

“The principal requisite for success in scien¬ 
tific research is not the maturity of knowledge 
associated with age and experience but the 
freshness of -outlook which is the natural attri¬ 
bute of youth. 

The principal function of the older gene¬ 
ration of scientific men is to discover talent 
and genius in the younger generation and to 
provide ample opportunities) for its free ex¬ 
pression and expansion.” 

In 1933, Prof, Raman left Calcutta for Ban¬ 
galore on appointment as Director and Pro¬ 
fessor of Physics in the Indian Institute of 
Science. In 1934, he founded the Indian Aca¬ 
demy of Sciencesi and became its President. 
The Proceedings of the Academy (Sections A 
and B) have since been published regularly 
every month without a single break. At the 
Indian Institute of Science, Prof. Raman and 
his students made extensive i^tudies on Raman, 
and infrared spectroscopy. X-ray spectroscopy, 
Brilloiiin scaittering, ultrasonics], colloid optics., 

‘ various aspects of crystal physics, etc. 

In 1935, the Government of Mysore gifted to 
^’iPrbfessor Raman, as President of the Indian 
'‘Academy of Sciences, 11 acres of land for con- 
.^‘structihg laboratories], libraries and other faci- 
'^‘iMes for scientific work. A few years before 
'his retirement from the Institute in 1948, 

: Raman had' arranged to build a new 


[ Current 
Science 

Research Institute, which now goes by the 
name of Raman Research Institute. ’ After 1948, 
Prof. Raman continued to work in this Insti¬ 
tute on the physical properties of crystals in 
relation to their structure, colours of minerals, 
'iridescent shells, flowers, etc. Problems of 
floral colours and the Physiology of Vision 
interested him in the last few years of his 
life. Raman was very happy when, in 1964, 
the laser was applied to Raman Spectroscopy 
and the Raman Effect began to be used to 
solve more difficult problems of molecular 
structure, and unstable particles in chemical 
reactions. 

In September 1970, Professor Raman organ¬ 
ized a whole week’s meeting of the Indian 
Academy of Sciences at Bangalore. Young 
scientists were invited, to present reviews of 
progress in different subjects—^Nuclear Science, 
Radio Astronomy, Meteorology, Seismology, 
Crystallography, Genetics, Agricultural Bdence 
and Neuro-physiology. In spite of failing 
health, Raman attended all the meeting^ and, 
as usual, took an enlivening part in all of'them. 

Prof. Raman had a breakdown early in Nov¬ 
ember and he pas,sed 'away peacefully on the 
morning of 21 November 1970. His life com¬ 
panion, Lady Lokasundari Raman, and his 
Astrophysicist son, Radhakrishnan, were with 
him in his last days. His bodily remains were 
cremated on the grounds of the Institute. 

professor Raman’s scientific adhievements 
and infectious enthusjiasm for science attract¬ 
ed motivated young men from all parts of the 
country. He trained them in scientific research 
and instilleid' self-confidence in (them. When 
they went out into the world, they could grow 
on their own and create schools of research 
in Universities], or, entering scientific services 
of Government, invigorate and improve them 
by research and development. Raman himself 
remained till the last days of his long and 
dedicated life, the wide-eyed Child of Nature, 
inquisitive about all aspects and phenomena 
of Nature and ^their inner workings. Again, 
quoting from one of Raman’s broadcast talks: 
“Intellectual beauty is indeed the highest’ kind 
of beauty. Science is the fusion of man’s 
aesthetic and intellectual functions devoted to 
the representation of Nature. It is therefore 
the highest form of creative art.’’ 

May the example and memory of Profes¬ 
sor Raman’s life and work, his courage, His 
faith in young men and women, and his cease¬ 
less quest for Truth' be an inspiration to the 
young people of our country. 


Professor Sir Chandrasekhara Venkata Ramans N.L, 
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THE RAMAN EFFECT 

S. BHAGAVANTAM 
Judhin Institnic of Scirnce, Bangalore 


P rofessor RAMAN started working on the 
scattering of ligRt by matter in 1921. In 
1922, he wrote a monograpii entitled Molecular 
Diffraction oj Dighty which was published by 
the Calcutta University Press. By 1924, he 
made such noteworthy progress that the was 
invited to open a sympo.siuin on the subject 
at a meeting of the British Association in. 
Toronto. In 1928, he discoveicd the pheno¬ 
menon that now bears his name—the Raman 
Effect. In 1930, he was awarded the Nobel 
Prize in Physics. Thutt, it took him just nine 
years to climb to the toi>, stairting from the 
scratch. 

During the presentation sp(‘ech, the Chair¬ 
man of the Nobel Committee^ for Physics said : 
“th^'Raman Ehect has already yielded imi)or- 
tant' results concerning the chi‘mical constitu¬ 
tion of substances ; and it is to forest^e that 
the extremely valuable tool that the Raman 
Effect has placed in our hands will, in the 
immediate future, bring with it a deepening 
of our knowledge of tlu‘ structure of mat¬ 
ter.” That, during the forty and odd years 
that have since gone by, many thou.sands of 
papers have been published by scientists work¬ 
ing in several counlrie.s' ancl in widely varying 
disciplines, that numerou.s problems of im¬ 
portance have been solved and that sonu' un¬ 
expected ramihcalions of th<‘ subjc'ct have- 
come to light in naa'iit yt>ars i.s a most gratify¬ 
ing fullllment of such an anticipation, pro¬ 
nounced so soon aft(‘r thc» diseov(‘ry and in. 
mch a forthright mmuun*. Today, the Raman 
Effect stands as the pinnach‘ of India’s con¬ 
tribution U> world rciimee. 

It was known for a long' time that light is 
diffused laterally with varying deg,re(‘s of in¬ 
tensities by matter in all states of agg,roga¬ 
tion. When a beam of whitt^ U^tht in condt'n.eed 
by means of a lens into th(‘ centre of a larg<^ 
glass bulb containing a dust-frcc lictuid Hk(‘' 
benzene, an observer who .shitdds himsidf from 
the direct rays, of the sourct* and vii'ws the 
track in the liquid in a transv(‘rs(* direction, 
will at once see a magnilkauU. blue .scatUnang. 
This rather easily performed exptu'imenl was 
alway.s explained by attributing the blue- 
colour to a relative enhancement of what is 
already present in the source. It wa.s never 
expected that during the process of scatter-r 


mg, it was at all possible that in addition to 
what is present in the source, light of fre¬ 
quencies not present in the source can be gene¬ 
rated and therefore detected in the scattered 
beam. Professor Raman, by using a simple 
device of inserting appropriate filters in the 
l^aths of incident and scattered beams in the 
beginning and by using monochromatic sour¬ 
ces later, discovered that some new frequen¬ 
cies not present in the incident light appear 
in. the scattered beam as a result of, so to 
say, interaction between molecules of the 
radiated, substance and the incident radiation. 
Thu.s, in the spectrum of the light scattered 
by a substance, the Raman Effect discloses it¬ 
self by the in'csience of new lines adjacent to 
Ihe original lines of the incident light. The 
cdfect may be briefly defined as follows : when 
a transpairent substance is radiated with mono¬ 
chromatic light, a portion of the incident radia¬ 
tion is scattered by the substance in all direc- 
li(uis. While a large part of the light thus 
scattered i)ossessos the iiame frequency as that 
of the incident radiation (Rayleigh scattering), 
a small fraction thereof consists' of light which 
has undergone a change of frequency (Raman 
scaittt'i-ing), the extent of change being oharac- 
teristic of the substance. 

It i.s best to quote here what Professor Raman 
himst'lf wrote, nearly 40 years after the dis¬ 
covery, about how he was led to make the 
di.seovery. 

*‘LaU'r, I bt'came aware of fhc remarkably 
brilliant monochromatic illumination which 
could be obtained by the aid of the commer¬ 
cially available mercury arcs scaled in quartz 
liibi'S. Towards the end of February 1928, I 
took tlu‘ decision to make use of such lamps 
for all further studies in the field of light- 
.'•■eaU(‘rin/,e Tht' success which attended this 
forward st(‘)) was immediate and highly grati- 
fyinif Kxpc'rience in. working with sunlight 
indicated tiht‘ techniques necessary for the 
ob.servation of extremely weak phenomena, viz., 
the rigorou.s c'xclusion of stray light and the 
conditioning of the observer’s vision by a pro- 
longc'd slay in darkness. On setting up the 
apparatus and making these preparations, I 
found that the light of the mercury arc dif¬ 
fused by various materials when examined 
through a direct vision spectroscope showed 
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the presence, besides the lines of mercury, 
also of other lines the positions of which varied 
with the substances under study. Amongst the 
numerous materials thus examined was a 
large block of clear ice. This showed sharp 
displaced lines in the spectrum of the scattered 
light in approximately same positions as the 
rather diffuse bands observed with pure water. 
Within a few days of the discovery, photo¬ 
graphic spectra were successfully recorded in 
which the additional lines showed up very 
clearly.” 

Today, intense sources of radiation and 
powerful spectrographs are available for Raman 
studies. Techniques have been greatly im¬ 
proved and automatic recording devices press¬ 
ed into service. The discovery of Laser action 
and Laser sources has introduced a new dimen- 
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Sion to the phenomenon. The Raman spectrum 
of a new substance has now come to be re¬ 
garded as its signature and is invariably 
studied. 

It is of particular significance that the equip¬ 
ment which Professor Raman employed con¬ 
sisted of three items, namely, a mercury lamp, 
a flask of benzene and a direct vision spec¬ 
troscope, all of which would be regarded as 
crude instruments at the present time. Even 
at that time, these would by no means qualify 
for being classed as sophisticated or expen¬ 
sive items. On the contrary, they were avail¬ 
able to many physicists all the world over 
in every laboratory worth its name. Great 
discoveries always appear incredibly simple, 
but alas only after some devoted individual 
has made the discovery. 


PROFESSOR RAMAN, THE SCIENTIST-SAVANTI ADMIRED 

T. S. SADASIVAN 

Director, Centre for Advanced Studies in Botany, University of Madras 


W HO can write a near complete apprecia¬ 
tion of our most colourful and dynamic 
personality of the community of scientists of 
modern India ? Who, indeed, could dare 
attempt to fathom the intellectual brilliance 
of a unique personality India lost on that fate¬ 
ful day, November 21, 1970 ? To many, he 
was just Sir C. V. Raman, a venerable figure 
full of honour^ and the tallest among Indian 
scientists of this century, but to some of us 
who were admitted into his 'inner court’ he 
was THE PROFESSOR which conveyed every¬ 
thing that the title signified. Whether we be¬ 
long to diverse discipline of biology, phy¬ 
sics, mathematics or the earth sciences, he was 
our guiding star and we looked upon him not 
only as a Nobel Laureate in Physics but also 
as a sole representative of a fast dwindling 
group of scientists who could be called Natu- 
ralist-Philosophersi. For, wiho could have the 
courage to enter into fields like the Physio¬ 
logy of Vision or Floral Pigments (he coined 
a word ‘Florachrome’) or the colour of the 
sky or the oceans and make significant con¬ 
tributions ? 1 

Ever since’ he built his own Institute, Pro¬ 
fessor Raman’s wide interests in science be¬ 
came more apparent than ever. His collec¬ 
tions of natural objects ranged from colourful 
minerals to diamonds, rubies and sapphires; 
every type of musical instrument from the 


mridangam to the violin ; from birds, beetles 
and butterflies to the finest collection of roses, 
bougainvilleas and jacarandas ; stately trees 
from the common eucalyptus to the rare 
mahogany—indeed, he was literally sur¬ 
rounded by a fantastic array of bio¬ 
logical materials. I can never forget the 
way he laid two similarly dressed ores 
of copper and gold in the palms of the late 
Prime Minister Pandit Jawaharlal Nehru when 
he visited his Institute and switched on the 
ultra-violet light and asked the Prime Minister 
as to which was copper and which gold. The 
brig’hter piece under the ultra-violet light was 
promptly named gold by the Prime Minister 
and Professor Raman in his inimitable way 
burst out : ‘‘Mister Prime Minister, all that 
glitters is not gold.” < 

Professor Raman had some very definite 
views on fundamental research as Society’s 
soundest investment for the future. He, never¬ 
theless, conceded that while technological in¬ 
novations. had their own marketplace import¬ 
ance, the future of science unquestionably 
demanded a high place for fundamental research 
and the scientific community would have to 
understand the rationale of it all and make 
science play a positive role in our society than 
ever before. While he did not deprecate the 
interdisciplinary approach in many new fields 
of specialization, Professq?* Ramah m 
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apol'Ogies about tiu‘ avvkwardnos.s dI' .i^roups ol* 
invesliitators snillini^ arcaind atuillu'r’:; lirld oi' 
research for whicli tlicy did nol havr the ik'cc:;- 
sary training or compelc*ncc. 

In recent yt‘ars, the Profersur was iniicli c()i\~ 
cerned with the rather pool' cpiality of a i;o(]d 
proportion of scit'ntific papers Uial weia* sui)- 
mittcd to Indian journals for puhlicafion. n(‘s- 
pite this, he would p!-onii)(Iy inlercepi any dis¬ 
cussion at inc'Ctirips on tlu‘ lU'ed for tiiddiminj^ 
our systems of refereeinp and d(‘clai\‘ : “Ka(di 
man stands or falls l\v his own .scttaitihc writ¬ 
ings'.” Then* can bt* litth* flouht dial men of 
science in India owe* a dei'p dc'ht of e.ratitud<‘ 
to Professor Raman for his farsie.ht in I'stah- 
lishing the Proceed?af/.s* of ///<* hid'Kin Acddi'tinj 
of Scivnci's and tin* Ch/rreju .S*ei(‘aee whiidi 
have given g(‘n(‘ratic)ns of youne. nuai an <‘x- 
cellent medium for {projectinp, tluhr .•;cien(ilic 
data. Th(‘se organizations by lheniselv(*s could 
make exacting demaruls on a sc-iennsrs time, 
but Pi’ofessor Raman vie\v(‘d it dilf(*r<‘ntly a*-; 
his life’s mission anci a p,in to tin* nation. 
Indeed, no saerilict* in tin* caiin* of s.cic'nee was 
too much for him ; he .e.ave his all to .'uat'iua*. 

Intensely national, on many oecaMcuis ii\ w- 
cent years, Frof(‘ssor Raman liad said in mi 
unmistakable terms of his abifline. and abun¬ 
dant faith in the young .‘•Haentists of this c<u.uo^ 
try and this made him f(*el not .so dt'sperate 
as others when the.v took a dim view of tin* 
depletion of bright young, seit'ntiiie pers.onnel 
through the muoh-puhlie'ized “brain drain”. On 
the occasion of opmiing. of a lal)orat(ii'y. pro¬ 
fessor Raman a.^kc'd in a owplie way : “Where 
are the brains to put in1(> this ma.e.nilicc'id 
building ; reirKsnber, Ha<iium was discovered 
in a tin-sh(‘d !” Tlu‘ proper attitude (e .s(*i<'nce 


and *->c it ntiiic usseaich, was to ihim more im¬ 
portant than major achievements which is 
guen to the lot- of very few men of science 
evtn in tile most advanced countries. 

I v\()uld like k) end with a personal note, 
hooking hack on my long a.ssociation with this 
grt'at savant, 1 can understand the big void 
Iho passing away of Professor Raman has 
tu«ilt‘d in Indiati Scit*nce. He was one of those- 
iai(‘ coui.igt'ous men who would call ‘a spade 
a .spadt* . lit' would siitfer no fools. I am re¬ 
minded at a mt‘morable occasion when many 
spok(‘ a I a spt'cial t unction got up to honour 
I>roft‘s.‘ <)r Itaman on his 80lh birthday at ohc 
oj jli(‘ Annual Sttssions of the Academy at 
A hnuslaliad. Wlitm the last speaker had 
lini.siud, Ih'oft'ssor Raman appreciated the 
many warm ;‘(‘nti!ni'nts' expres.scd but pointed 
out, with a twinkle* in his eyes, to the singular 
ai>.s(*net* of any re*ference to one quality he 
j-rmidly elu*risl-u*(l ; “i wish someone 'had said 
that ! had tin* heart of a lion!” In fact, what 
1 rdn«ir<*d in him most was his simplicity and’ 
high tliinking, indomitable in defeat and in- 
sat ia))i(* in victory. 

Wo :hall miss him at the Annual, Sessions 
‘•I Indian Acadc'in.v of Sciences and his 

I rilliant l’rt'sid(*ntiai Adtirc'sses and scintillat¬ 
ing, alt{*r-ditm(*r siH‘t*(‘iu*s, we shall miss him 
at tl)o C’ouncil lVI(*(‘lings of the Academy held 
in his Instituti* undi'r charming wooded sur-* 
rounding,s. wi* shall mi.ss him when we are irr 
no(‘d of (‘iK'ouraging advice and wise counsel 
and W(‘ shall miss him most when a bold and 
aulhorilative voici* would be needed to silence 
dilotlanti'ii attc'mpts at introducing new 
S('ionco polj(*i(*s in our country in future. 


PROFKSSOR RAMAN’S GIFT TO OUR NATION 
'll Ik SKSHADHl 

Enimtua profi’r.tiar, I)<’i>arttiicnf of Choniiatni, llnwcrsltij of Delhi 


JN recent y(*«!rs, increased emphasi;. ha.*: l)(‘en 
. laid on the need for chaug.ing, (he writing' 
of history. It .sluHild not lie simply a n‘ct»rd 
of kings’ reigns and war.s and la'volulitHis but 
should deal with more subtle and important 
factors that affect society and eultina*. Tn the 
evolution of the* new compU‘xii>n, )ii::torians of 
the right type .should rist* and be able to cope 
with the newer and ever-iner(*asing d(*inand on 
their ability and capacity to dt'al witli factors 


that build up (iu* mind and spirit of a nation. 
In this r(*;-p(‘c*t, Prof. Raman's life and work 
.‘duadd be eonsid(‘r(‘d to b(' of great value for 
llu* prog,r('ss of mod(*rn India. 

Tlu* preg,r(*ss <if a dev(.‘loping nation is .somor- 
wlial akin to a man running uphill. This effort 
re(|uircs strength and t'xperience. For tbC' 
natiofi lhi‘si' are provided by institutions and 
t radii i(.ns. The* f(mm(*r represent the long 
shadovss of great personalities who built them 
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and the latter the disembodied s^pirit left be¬ 
hind by great workers and leaders and ani¬ 
mating the nation. These two should be che¬ 
rished as cumulative treasures by any nation 
that has success as its' goal. In the area of 
science, Prof. Raman has left us both and they 
have to be preserved and cherished. It is. signi¬ 
ficant that he valued science as his' religion 
and this attitude of his may be understood and 
appreciated in the following two main aspects : 
(1) In the modern age of science, the welfare 
of a nation depends ever so much on the deve¬ 
lopment of science, that its elevation to the 
level of religion with all its important impli¬ 
cations becomes essential. (2) In a country 
like ours, religion has all along provided the 
basic inspiration for all worthwhile progress,, 
revolution and renaissance and if science 
should make ai marked impact, it should derive 
its strength, from religion and should be asso¬ 
ciated with it in every way. 

Well-developed institutions act as eternal 
springs of ideas and inspirations. Scientists are 
familiar with the Cavendish Laboratory in 
Cambridge, the Kaiser Wilhelm Institutes in 
Germany and the famous Institutes of the 
Academy of Sciences in U.S.S.R. These Insti¬ 
tutions do not age ; on the other hand, they 
grow bigger and stronger with the passage of 
time. Neglect is a serious disease for them and 
will spell the nation’s loss and diminution of 
strength just as- in the case of a ball with 
damaged pillars. This neglect has been the 
cause of the backwardness of many nations. 
One of the characteristics that has been noted 
in backward communities is the repetitive pro¬ 
cess of unfruitfulness : doing, undoing and 
redoing. They lack the vislion and the strength 
for maintaining and growing steadily to achieve 
progress..' P'rof. Raman has left us the Indian 
Academy^ of Sciences, Raman Institute and the 
journals associated with them, including Ctcr- 
rent Science, which he founded and conducted 
with energy and devotion all through his life. 
It becomes the nation’s responsibility that they 
should be cherished and allowed to function 
with increasing efficiency. ^ In the long but 
chequered history of most civilized nations, 
forts, palaces and similar military and politi¬ 
cal institutions were frequently destroyed by 
hostile forces and newer ones built. But con¬ 
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tinuity has been possible in the case of reli¬ 
gious institutions. In spite of fanatical attack 
by certain religious groups, these institutions 
have continually functioned because of the 
protection given by the people. To some extent, 
some scientific institutions have also received 
this protection. Since science is an increasing 
force in modern times and has to advance pro¬ 
gressively and rapidly, scientific institutions, 
should naturally receive the devoted care of 
a nation. The success of most advanced coun¬ 
tries lies in their efficiency in this direction. 
It should be remembered that scientific dis¬ 
coveries like the Raman Effect are the results 
of supreme mental and intellectual effort and 
dedication and should be valued for their cul¬ 
tural impact besides appreciiation for the 
advance of science and arts. 

Prof. Raman entered science like a fish 
jumping into water and was happy to do so; 
but this happened at a time when science was 
not attractive and was not prosperous. By dint 
of concentration, persistence and devotion to 
science, he was able to create an atmosphere 
and tradition which, has a permanent value. 
Thes'e are intangible effects which are diffi¬ 
cult to understand and follow up, but they 
have to be retained and cherished. We should 
pray that his example and his spirit will stay 
and grow and our scientists will be adequate 
in their strength to imbibe and cultivate the' 
Raman spirit. . He worked with extraordinary 
intensity and concentration of mind on any 
subject that he chose and produced great effect 
on his contemporaries. As an example, T re¬ 
member one of his last lectures on diamond 
when he expounded the idea of intensive search 
for diamonds? in the Andhra State which stir¬ 
red many to action. In the more tangible way 
he has left a tradition of study in a particular 
area of science. He and his students by con¬ 
tinual effort have created an excellent tradi¬ 
tion for the study of optics and spectroscopy. 
There is considerable degree of expj^rtise ini 
our country in this field. This should be che¬ 
rished and allowed to increase in rapid mea¬ 
sure. If it could be ensured, it will not only 
serve as a monument to Prof. Raman but will 
also be a service to the nation and, to the 
cause of science. 
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SIR C V. RAMAN AS A MAN OR SCIENCE AND HIS INTEREST IN GEOLOGY 

L. RAMA RAO 

Former Professor of Geology^ University of Mysore 


among the leading i?avants who have held 
A aloft the torch of science in India and 
added to its lustre by their own outstanding 
contributions, and enabled it to shod its light 
far beyond the coniines of our country, the 
name of Sir C. V. Raman will ever occupy an 
honoured position. He belongs to that galaxy 
S scientists who appear on the scene, in the 
history of science, from time to lime, and who 
arc remarkable not only for their own direct 
contributions in their special, subjects, but moie; 
so for enlarging the scope of their studies and 
opening out new lines of enquiry by their far¬ 
sighted vision and versatile outlook, thus lead¬ 
ing to co-ordinated research in difXerent direc- 
tio'ns so as to make our knowledge of science 
more complete and comprehensive. They stand 
out for all lime as the beacon-lights which 
guide and illuminate these new pathways of 
science; and their greatness, far from being- 
dimmed by the passage of time, actually grows 
as the years pass by, and we begin to recog¬ 
nise more and more fully the magnitude and 
importance of their fundamental contributions ; 
and even long after they have disappeared 
from the scene, their memory will continue 
to serve as a perennial source of inspiration 
to the younger men. 

Sir C V Raman was a specialist in Phy¬ 
sics; but he was not the kind of scientist 
whose specialisation ultimately resulted in his 
knowing ‘more and more about less and less’ 
even in his own subject. He was one of the 
great master minds who maintained that all 
^ scientific endc'avour should be to^ try and suc¬ 
ceed in effacing the conventional lines which we 
often draw betwenm subject and subject and 
thus ‘compartmentalise'’ them. He firmly^ be¬ 
lieved that all scii'nce is one and indivisible ; 
and its ultimate' objeelive^ should be to ‘unite 
and not ‘divide’ knowledge. | 

With his most versatile outlook, Dr. Raman, 
developed, apart from physics, a keen attach¬ 
ment to all other branches of science, in seve¬ 
ral aspects of which he was greatly interested 
as a physicist. What attracted him to lihcso 
other subjects was the opportunities they gave 
him to express bis love and admiration of 
“Colours in Nature”—their origin and percep¬ 
tion—in the fundamental oindcrstanding of 


which he was so involved as a man of science 
and which ultimately led him to his famous; 
work on the “Physiology of Vision”. 

Sir Raman’s contacts with geology started 
with his absorbing interest in the colours of 
minerals. He was struck by the endless variety 
in colour and lustre exhibited by minerals; 
and he soon set about making a thoroughly 
representative collection of these from all parts- 
of lihe world, now seen as the most beautiful 
part of the Museum in the Raman Institute. 
‘Diamond’ was the mineral which first attract¬ 
ed his attention by its many unique crystallo¬ 
graphic and optical properties; and this be¬ 
came. the subject of his vei'y intensive research 
as a physicist for several years, resulting in. 
the publication of several monographs of the 
greatest value and importance. He retained 
his. interest in this mineral till the last, and 
ihad got together one of the best collections of 
‘natural diamonds’. He took a special interest 
in the geology of the diamond mines of India ; 
and only a couple of years back he gave. a 
most illuminating Iccturo on this subject, j 
Apart from the diamond, the other minerals! 
which attracted his; special attention were) 
those which exhibited the most striking opti¬ 
cal features like ‘iridescence', 'fluorescence^ 
‘opalascenco’, and ‘play of colours’. He studied 
these iihenomena as. a physicist and offered 
new explanations for these optical effects. 
Sir Raman was always willing to address' 
gatherings of geolcgy students, and was a fre¬ 
quent ‘Icc'turer’ at the meetings of the Geo¬ 
logical Society of the Central College, where 
his very presence was ai source of inspiration 
to all of us. 

Any geologist who, like the present writer, 
had opportunities of meeting Sir C. V. and 
talking to him intimately about recent deve¬ 
lopments in any aspect of geology,—as for in- 
•stance, micropalaeontology which is. so far re¬ 
moved from physics-—was soon struck by Ms 
amazing capacity to follow all that you said 
with a clear insight into the nature of your 
problems ; and ho would soon follow up by 
putting a number of questions of a fundamen¬ 
tal! character in the concerned field which were 
most thought-provoking and immediately open¬ 
ed out an altogether new outlook in your 
approach. 


212 

Sir C. V. Raman was not merely a ‘physi¬ 
cist’ ; he was a true 'scientist’ in the widest 
and fullest sense of the term. He had an end¬ 
less curiosity to probe into and unravel the 
mysteries of Nature in all their diversity and 
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the results, of his scientific work have there¬ 
fore an enduring impact on all branches of 
science ; and it is only natural that all scien¬ 
tists will remember him with the highest 
reverence, regard, affection and goodwill. 


Professor Raman—The Artist-Scientist 


PROFESSOR RAMAN—THE ARTIST-SCIENTIST 
G. N. RAMACHANDRAN 
Indian Institute of Science^ Bangalore 
and 

Department of Biophysics^ University of Chicago 


Early Interest in Music 
F one were to summarise Professor Raman’s 
life as a scholar, one would say that he 
was a scientist to the core. Science was the 
only thing that mattered to him and the pur¬ 
suit of scientific enquiry was the one domi¬ 
nating impulse that led him through all his 
life. Even in science, Raman had always been 
fascinated by the beautiful part of it ; beauty 
not only in the theory, but also in the objects 
and phenomena which he studied during his 
researches. It is not surprising that the ear¬ 
liest studies taken up by Raman were in the 
field of musical acoustics. Starting from the 
monumental work of Helmholtz, he devoted 
his time to the study of musical instruments, 
the quality of their tone and the theory of 
production of the musical tone by these in¬ 
struments. His classical work on the theory 
of bowed strings is well known, and it is not 
at all surprising that the editors of the Hand- 
huch der Physik chose Raman to write the 
article for them on “Musical Instruments and 
Their Tone” (1927). 

Molecular Scattering of Light 
The study of acoustics is intimately connect¬ 
ed with the study of vibrations and waves', and 
it is not surprising that Raman’s interests pass¬ 
ed from his. early love for acoustics on to a 
life-long devotion to optics, the other great 
domain of classical wave mechanics. In fact, 
if one may talk of a unifying trend in the 
scientific work of Raman, it may be said to 
reside in tho study of wave phenomena. His 
very first paper, w^hich he published as a young 
student when he was a teen-ager, studying in 
the bachelor’s degree class of his college, was 
devoted to the diffraction of light. In fact, 
diffraction is nothing but the result of the 
interaction of optical waves with material 
media, and this one aspect has dominated 


Raman’s researches right from 1914 to the very 
end of his life. When he was called to take 
up the chair of Physics in Calcutta, he devoted 
his time immediately to the study of the dif¬ 
fraction of light by the molecules in a con¬ 
tinuous medium, and came out with his first 
monograph on the “Molecular Diffraction of 
Light” in 1922. It was this interest in the 
interaction between light and matter that led 
him to study this subject in intimate detail 
during the decade of the 1920’s, and which cul¬ 
minated in the celebrated discovery of the 
scattering (or diffraction) of light with change 
of frequency, which is known as the Raman 
Effect, in 1928. | 

Photon-Phonon Interactions 

The fact that the diffraction of light by a 
continuous medium is associated with the 
existence in it of acoustical waves, traversing 
the medium in all possible directions, was also 
enunciated during the 1920’s, and this pheno¬ 
menon is known after the name of Leon Bril- 
louin, the well-known French scientist. Raman 
was fascinated by this type of interaction bet¬ 
ween one wave and another and sought to 
establish the possibility of there being a change 
in frequency of the light wave as a result of 
its interaction with the thermal sound wave 
in the medium. During the 1930’s, a number 
of papers appeared from the Raman School in 
Bangalore in which this change in frequency 
was demonstrated by interferometric methods. 

At about the same time, Raman realised 
that the same theory which explains the scat¬ 
tering of light as the interaction between light 
waves: and thermal sound waves, in which the 
sound waves are incoherent and are going in 
all directions, could also be developed to take 
care of the coherent diffraction of light waves 
by sound waves. This phenomenon was ob¬ 
served in Germany in the early 1930’s with 
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ultrasonics, and the mathematical and physi¬ 
cal theory of it was published by Raman and 
Nath in a series of papers which covered the 
ground almost exhaustively. Raman and Nath 
were able to show not only the conditions for 
the maxima in the diffraction of light to occur 
(which were analogous to the familiar for¬ 
mulae in optics dealing with the diffraction by 
a series of slits or a grating, and the well- 
known phenomenon of the diffraction of X- 
rays by a crystal lattice), but also the dis¬ 
tribution in intensity among the orders in the 
diffraction spectrum. The grating in this case 
is provided by the density stratifications in¬ 
duced by the sound waves, which produce a 
corrugated emergent wavefront. 

Coherent Thermal Scattering of X-Rays 

Both the Raman-Nath theory of ultrasonic 
diffraction of light and the observations on 
the hypersonic (Brillouin) scattering with 
change in frequency were made during 1934-37 
and \i is not surprising that Raman should 
have looked for an analogous phenomenon to 
occur in the diffraction of X-rays by crystals. 
As is well known, the usual diffraction of 
X-rays takes place from the periodic repeti¬ 
tion of the molecular structure in the crystal 
in the form of a three-dimensional grating. 
Ideally, this leads to sharp ‘’reflections” along 
specific directions given by the well-known 
Laue-Braigg conditions. However, if one con¬ 
siders that the static periodicity of the crystal 
is modified by a dynamic periodicity produced 
bV the sound waves of thermal origin propa¬ 
gating through the medium (a phenomenon 
analogous to the Brillouin theory of scatter¬ 
ing of light by media and the ultrasonic dif¬ 
fraction of light), then it is obvious that there 
should be intensity of X-rays diffi acted in. 
directions other than the Bragg maxima. Raman 
realised this and gave the correct descr?Dtion 
■and formula for the direction of the non- 
lattice reftcction of X-rays. He called V natu¬ 
rally the ‘'dynamic reflection of X-rays”, as 
this obviously arises from the existence of a 
dynamic periodicity induced by the thermal 
waves in addition to the static periodicity in 
the crystal structure. Raman and Nilakantan 
looked for the existence of such dynamic re¬ 
flections and observed them in diamond and 
various other crystals. This discovery of the 
non-Bragg reflections in X-rays, made for the 
first time in Raman’s laboratory in 1938-39, 
was confirmed by the work of several labora- 
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tories in other parts, of the world almost simul¬ 
taneously. 

Analogy of the Raman Effect in 
Thermal Scattering of X-Rays 
In his proposal of the theory of the dyna¬ 
mic reflection of X-rays, Raman emphasized 
the occurrence of a change in frequency of the 
X-rays in its interaction with the thermal 
waves. Raman, in fact, called it a “quantum” 
reflection, and the title of the first paper by 
Raman and Nilakantan on this subject is en¬ 
titled “Reflection of X-rays with Change of 
Frequency” and has a section entitled “Ana¬ 
logy with the Compton Effect”. Although the 
change in frequency is negligible and has not 
been experimentally demonstrated even now, 
the importance of the change in frequency 
along with the change in direction of the 
reflected wave cannot be overemphasized. In 
fact, it is the combination of both these types 
of measurements that has made the diffraction 
of thermal neutrons by acoustic thermal waves 
(a phenomenon closely analogous to the dif¬ 
fraction of X-rays by thermal waves, both 
X-rays and neutrons in these examples being 
about the same in wavelength) of such great 
practical interest. Although, at the time of 
Raman’s discovery of the thermal diffraction 
of X-rays, the diffraction of neutrons had not 
been demonstrated, he was probably the one 
worker of that period who emphasized the 
change in frequency, which later has found 
such tremendous, application in neutron dif¬ 
fraction for the understanding of the frequency 
spectrum of crystals. 

Raman’s associates extended the study of 
the thermal scattering of light to crystals 
during the 1940’s and early 50’s, and both the 
change in frequency and state of polarization 
of the scattered light were recorded directly 
on a Lit trow spectrograph and compared with 
theory. In fact, they were even used to mea¬ 
sure the elastic constants of cubic crystals like 
diamond r.l such high frequencies. [ 

Optics, The Beautiful 

What has been stated above deals essentially 
with aspects of the fundamental physics of 
Raman’s interests in the field of diffraction 
and its various manifestations. Simultaneously 
with all these studies, Raman had also been 
interested in the artistic aspects of diffraction 
and the beauties of Nature which are asso¬ 
ciated with diffraction effects. Starting from 
the classical work of Rayleigh on the scat¬ 
tering of light by the atmosphere and the 
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explanation of the blue colour of the sky, 
Raman showed that the deep blue of the ocean 
is not a simple reflection of the blue of the 
sky, but that it arose essentially from the mole¬ 
cular diffraction of the sunlight by the water 
molecules in the ocean. Meteorological optics 
had always fascinated Raman and he ma.de 
several investigations on the colours of halos, 
and coronae and other such optical phenomena 
in the atmosphere. He showed that the colours 
of iridescent shells, of the plumage of certain 
birds and of the wings of butterflies ^ are to 
a large extent due, not so much to intrinsic 
pigments, but rather to the phenomenon of 
diffraction. In fact, Raman’s laboratory con¬ 
tains perhaps one of the best personal collec¬ 
tions in the world of examples of such beauti¬ 
ful colour effects' exhibited by natural objects 
of varied origin. This interest in colour, aris¬ 
ing from interference, diffraction, or from other 
causes, has always fascinated Raman and one 
could never talk to him for a few minutes 
without his growing eloquent about the artis¬ 
try of such phenomena, and his taking one to 
jiis museum and illustrating his talk by prac¬ 
tical examples from his collection. It is not 
surprising, therefore, that, during the last years 
of his life, he devoted all his attention to the 
understandng of colour vision and spent a 
considerable amount of his time on the origin 
of colours of flowers. 

The Bubbling Scientist 

I cannot but take this occasion to mention 
the fact that I owe all my early initiation into 
the mysteries of diffraction theory and Fourier 
transforms to Professor Raman, The very 
• first problem which he gave me when I joined 
him a^ a student was on the interference effects 
produced by stratified layers, which led to a 
novel derivation of the classical Darwin for¬ 
mula in the dynamical theory of X-ray reflec¬ 
tion by a perfect crystal, using a formulation 
for a finite number of stratifications proposed 
by Rayleigh before 1900. This was followed by 
a series of studies on the diffraction by sphe¬ 
rical particles and particles of other shapes. 


[ Current 
Science 

In all these studies, Raman impressed on me 
the need to analyse any disturbance produced 
by the obstacle into their periodic Fourier wave 
components, which made a profound impres¬ 
sion on me regarding the importance of the 
Fourier transform approach to the explanation 
of any phenomenon involving the interaction 
of waves with matter. In fact, in a series of 
lectures which Raman gave in Baroda on 
optics, during the time when I was a student 
of his, he systematically developed the use 
of such a plane-wave analysis for obtaining n 
simple picture of the optical phenomena occur¬ 
ring in various systems. Unfortunately, Raman 
could not complete the editing of the manu¬ 
script of the book based on his lectures during 
his lifetime, although they were delivered as 
early as the 1940’s. In fact, he could never 
sit down to write anything systematically, be¬ 
cause he was always bubbling with ideas, and 
was finding it necessary to make newer and 
newer studies in his research programme. In 
fact, if there is a message in Raman’s 
life to our young scientists in India, it 
is that one should never give up think¬ 
ing of new approaches in one’s research. If 
I may put it humorously, it is better to have 
a wrong theory rather than to have no theory 
at all. If one ever met Raman and started 
talking science with him, one could not spend 
more than a few minutes before he came out 
with his pet theory of the moment—it might 
be on earthquakes, or cyclones, or the absorp¬ 
tion spectra of anthocyanins. It is a pity that 
the enormous: drive and energy that he had, 
combined with unbounded enthusiasm for thi' 
pursuit of pure knowledge, must have remain¬ 
ed completely unutilised by the country for 
a number of years in his later life, for rea¬ 
sons which we need not enter here. But, if 
the younger generation would emulate the 
spirit of Raman and would follow in his foot¬ 
steps in dedicating themselves to the service 
of Indian Science, it would be the best tri¬ 
bute that we can pay to the li'fe and work 
of this great savant. 


Professor —The AftistSciefitist 
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C. V. RAMAN THE UNIQUE MENTOR 
N. K. PANIKKAR 


Director, National Institute 

TN the realm of Indian Science, Profes- 
* sor Raman was the most outstanding’ ligure 
for the last forty years. In making an assess¬ 
ment of his contributions te Indian Science, 
I have certain limitations. First of all, I was' 
not privileged to have been his pupil. Secondly, 
the field of scicnlilic research in whioh I have 
taken interest was far removcxl from the very 
many fields in which Raman w'as concerned. 
Nevertheless, it is not out of ])Iact‘ to men¬ 
tion that I was privil(‘ged to know him for 
the past thirty years and during the last ten 
years or so, it was agaan niy cherished e.xjieri- 
ence to know him closely and to gain an in¬ 
sight into his attitude to scicmec' and probU'ms 
facing India through intimate discussions dur¬ 
ing the several annual sessions of the Indian 
Academy of Sciences. 

The first occasion I had of meeting Raman 
was during my research student day.s soon 
after the founding of the Indian Ac'adtMuy of 
Sciences in the year 1935. It was through th(‘ 
late Professor Gopala Aiyar that 1 had Uw 
occasion to meet him and the ri'collection of 
that meeting which I have (o this day was 
the strong desire on his part to s(h‘ that llu‘ 
best work done in India at that timi* by 
the young scientists wa^s pulili.^ht'd in (iie Pro- 
ceedings of the IndUni Acadrnnj of Soiencea. 
It is a matter of iiridc* to me (hat some 

of my very early eontribut ions wens 

in fact. published in the Procvedings 

of the Acadennj {ind this b(‘eanu' a 

good tradition for many seitaitihe papers which 
came from the Zoology D(^p:nMmeni of the Uni¬ 
versity of Madras, Whcai, (‘ven now, many 
scientists in India eravt* to h::v(‘ Ilua'r papors 
published abroad, th(‘ keeuncs’s with whi<*h 
Raman was encouraging thc^ puidieation of (he 
work of Indian sci<‘ntists within (ht‘ <‘(suntry 
is' well worthy of emulation at (be pre¬ 

sent time. In spitc^ of tlu‘ fact tliat tiierc* weri' 
many difllculties in st'curin.g adequ.ate <*jreii- 
lation by publishing mnievinl in a tlaui not 
very well-known journal, the support which 
he gave to the journal and tlu* regidarily with 
which it appeared, secured admiration from all 
scientific circles and th(*re was a time whim 
in many foreign libraricss, thc‘ Proceedings of 
the Indian Academy of Sciene.es was the only 
Indian scientific journal known, 


0 / Oceanography, Panaji, Goa 

The next series of contacts I have had with 
him was after my return to India in 1942 after 
xome years of work abroad. This was the time 
will'll lie was vigorously pursuing problems of 
optical physics at the Indian Institute of 
Science, Bangalore, after he had relinquished 

le Directorship to take independent charge of 
the Department of Physics. I still remember 
the long di.scussion I had with him one after¬ 
noon on the role of physical and biological 
research in Indian science. 

For many years, Raman’s attitude towards 
biological sciences was that they did not be¬ 
long to tile foreiront of scientific research. He 
was inclined to consider that biologists in gene¬ 
ral lost sight of the main problems through 
loo much attention to descriptive aspects and 
too little attention to original thinking. He felt 
stiongly that tht‘ lundaniental discoveries in 
tihe field of scienci' have to emanate from the 
ph.vsical sciences. This somewhat rigid earlier 
approach had mellowed in later years and he 
openly admiitiHl that there was a growing 
leali/.ation on ihi.s })ari that biological sciences 
and till' eoniribillions tlierivfrom arc equally of 
tile highest value in the advancement of science. 
As' a corri'ctivi' to dus I'arUcr attitude he used 
to allude to his (‘arlier interests in biological 
topics .such a.s iridi^scimce of shells, the colour 
of birds and buil,erfii(‘s, andilaslly, to the colour 
■patlm-n.s in flowm’s. The latter subject led him 
to the studies on the physiology of colour 
vision on wliii'h he spimt much time during 
his last years and eonlrovi'rsial although some 
,ot ihis eoncc‘i)ts, he brought to bear on these 
nUulien a ri'fn^shing originality and attempted 
at. finding; solutions to the basic problems, j 

Great ms his achievianenis were, he was 
luimiile alxnit what iia.s already been accom¬ 
plished hy ihim and hc^ <)i,)enly admitted at a 
/lathering of Fid lows of the Academy assem¬ 
bled to <nl(‘hni;te his: eightieth birthday that 
he con.sidered .Ills lifi* a.s a failure. This was 
b<‘(‘au.‘'’(' of the h{/»h standards he had set for 
himsi'll ,'ukI he ivxplaini'd that his assessment 
was based on lhc‘ a/chieviancnis of eminent 
scientists of the calibre of Helmholtz and 
Rutlu'rforcl. 

Ills earlier consideration that biological 
science.s do not rank as high as physical sciences 
did not at any time prevent his intonsq 
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siasm to promote work in biological fields. 
Even in subjects which he himself considered 
as not of high importance, it was his endea¬ 
vour to do his best to see that the results ot 
studies undertaken are quickly published in 
India, so that the younger generation of scien¬ 
tists will have the fuUest opportunity to have 
their papers seen by their compeers in all 
countries. In this respect, he abhorred the 
approach of certain perfectionists who would 
never like to see material published unless it 
had reached a form in which ail work was 
completed. But in his own field of research 
he applied the test of perfectionism rather 
rigidly ; to many of his later students, his 
standards were high and exacting. 

Looking at the background in which Raman 
worked, and the milieu of Indian science dur¬ 
ing the past several years, the most outstand¬ 
ing contribution he made has been the build¬ 
ing up of the Indian Academy of Sciences and 
the Raman Research Institute. His contribu¬ 
tions in the field of physics have, no doubt, 
been of outstanding significance and are dealt 
with by many other contributors in this 
volume, who are most competent to assess 
them; but to one who is not a physical scien¬ 
tist, the assessment of his towering persona¬ 
lity in Indian Science has been one of giv¬ 
ing new inspiration and confidence to the 
large body of scientists who were associated 
with him, irrespective of their disciplines. The 
Annual Sessions of the Academy witnessed 
small gatherings of persons deeply interested 
in science, who met to discuss problems with 
w'hich they were concerned, and in which they 
were contributors and which they wanted to 
foster by mutual exchange of ideas and cri¬ 
ticism. These annual gatherings drew per¬ 
petual inspiration from him and as one who 
belonged to the many group discussions which 
he organized under the aegis of the Academy, 
I feel that his impact on this body of workers, 
has been profound. 

As an exponent of science to the public and 
the layman, there were very few in the world 
of science to match Raman. In the popular 
lectures he delivered during the Academy meet¬ 
ings and which he arranged during the ses¬ 
sions, attempts were made to cover various 
growing points of Indian Science. This by it¬ 
self has been a great education to the Indian 
scientific community. He took great care to 
select University centres for holding the Annual 
Sessions of the Academy and arranged pror- 
grammes in a very compact and effective man¬ 


ner, with a good admixture of original con¬ 
tributions, reviews and popular lectures. The 
5ize of the meetings was always kept small 
except for popular lectures. It was the gene¬ 
rally accepted rule that scientists from all 
disciplines attend the whole series of meet¬ 
ings and lectures. Many of us remember the 
great care with which Ire selected topics for 
group discussions, arranged the speakers, allot¬ 
ted time to them and provided opportunities for 
general discussions in which he himself look 
part. To many of us with heavy iidministra- 
tive and organizational -duties, the Academy 
Sessions provided a much-needed intellectual 
enchantment which kept us as scientists. In 
this manner, in addition to his great drive 
and enthusiasm as leader of Indian Science, 
he acted as a great dispenser of the highest 
scientific traditions, giving lustre to the group 
of dedicated workers he fostered and the in¬ 
stitutions where these meetings were held. 

Raman held the English language in the 
highest esteem as the most effective vehicle 
for the propagation of scientific ideas and was 
firmly of the view that the growth and aahiove- 
ments of Indian science was inextricably con¬ 
nected with the continued usage of this world- 
medium of communication. 

The blue colour of the oceans was one of 
the subjects which attracted him early in life 
and came for study at the hands of Raman 
and K. R. Ramanathan many years ago. Ho 
was deeply interested in the growth of oceano¬ 
graphic studies in India and felt happ.v that 
schools on certain aspects of ocean research 
were coming up in India. “The country must 
have several ships for these studies,” hc' used 
to say, “and not rely on the one you borrow 
from the Navy.” Speaking after my account of 
Indian ocean researches on one occasion at 
Poona, he unhesitatingly attributed the loss 
of Indian independence in the days of colo¬ 
nial expansion to the neglect of the seas and 
called for renewed scientific effort in this 
fiekl. “The colour of the sea interests me more 
than its fishes,” he used to tell me ; ho had 
desired some new and original approach to 
optical problems in oceanography to be taken 
up by Indian physicists. 

At the Raman Research Institute which he 
founded, it was his ambition that all branches 
of work should develop and flourish, pb.ysi- 
cal, chemical, biological and geological. The 
full fruition of his ideas in this direction had 
not taken place owing to thie enormity of the 
financial resources required and the exacting 
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standards o! scholarship which lu- domandocl 
younger gene.ra.lion of .sciontishs who 
oined him. Perhaps the env.ronment. ,n wh.ch 
ouch all-round devolopnu'ut could h.ive taken 
place had not progre.ssed to that desired level 
to give effect to the lofty ideals which Raman 


tiolcl. L*ct us hope that many of us who have 
jjiained from his inspiring leaidership and asso¬ 
ciation with him will live to see his noble 
ideals kept adive and the high aspirations which 
he had held out for the Institute, achieved. 


RAMAN AND ASTRONOMY 
M. K. V. BAPPU 

Director, Indian histitrutc <>/ Ai^trophy^ics, Kodaikanal 


M any a great man of .scii-nct', wiiose per¬ 
sonal contribulions inive U*tl U> the un¬ 
ravelling of some' of Nature’s schtc‘Is, .has b<‘eu 
an ardent admirer of Nature’s handiwork and 
its beauty. Raman bcUnn\cd to Hus restricted 
fold, whose members gained im.piratiou from 
the beauty of their surrounding^:, d'he blue of 
the ocean, the plumage of birds, tloral colours 
and the symmetry of crystals gave him a 
feeling of intense rapture, and the inspiration 
to ponder over their origins and cluuacUais- 
tics. Likewise, the canopy of stars as .seen on 
a clear moonless night must have stirrc'd thi* 
imagmation of one who wa.s ;o miucir im¬ 
pressed by na.tural spUaulour. Indcasl, in one 
of his writings he has (iescrihi'tl astronomy as 
“a heaven-born river <^>f km)\,vlec{g(* which 
flows to the earth and tertili/.es tlu' lield.s ot 
learning and cultun^”. 

For one who had such an inteus(^ folding 
towards thc‘ splendours of th(‘ :;ci<au‘i' of astro¬ 
nomy, RainanV. pm-.somd involvement in its 
development has b(‘en indy trom tiie sid<‘ 
lines. One may consider this, .surjirising,. An 
explanation woukl be tlu* limitation impoM'd 
on an individual’s .seh’ction t^f a .‘.phere ot 
effort, by the brevity of the human lif(‘-span. 
Raman has often said that .should lu* bt* )dven 
the opportunity of living, ihi.*: lilt* all over 
again, he would choose to lu‘ an a.*:troruMn<*i. 
This statement is expre.nsivi^ of hi.*; inU^nsst 
and the fa.scination that tlu* .subject had for 
him. 

As one whost* prirudfjal rtssearedues lay in th<* 
science of optic.s, Raman admirtsi tlu* contri¬ 
butions of the large aperture l(‘h*scope to 
astronomical progri'ss. Hi* bc‘lievt*d that ‘'pro¬ 
gress in astronomical sciimce in -a country 
depend.^ on the exi.stencc* in it of skdh^d opii- 
ciaas who can grind, polish and tigure great 
lenses and mirrors uj) to the most <*xacting 
requirements”. Thest' words appraise the* 
situation with as much correctness today, as 


they did three decades ago when he expressed 
them. A great admirer of John .Brashear, the 
famous American telescope builder, he felt 
that the* immense support which American men 
of wealth gave astronomy in their country, was 
t<.> a Ir.rge extent the otfsihooi of Brashcar’s 
tt‘IcscoiH‘ building capabilities and his love of 
tlu* stars. Lik<‘ the connoisseur of art, he 
delighted in the* slu'er artistry and precision of 
a w(‘Il-figured mirror. He was happy to pos- 
.stsss a few of the mirrors made by one of his 
con(e*mi)<)raries, ,U. P. Waran. And he derived 
tlu* sati.*^faction of a dream-come-true as it 
were*, wh(*n he learnt that Jayarajan at Kodai¬ 
kanal had bc'(*n successful in (igiiring lai'ger 
mirr<H*s for astronomical use, and that we had 
t*ml>arkt‘d on a large scale* le‘lc«e.'ope-building 
pre>gramm(*. 

Raman was a Visiting ,Profe*ssor at the Cali- 
fe>rnia institute of Techimiogy in Pasadena, for 
a re‘w mouths in 1924. TTu'Se* we*re stirring 
lim(‘.s in astronomical hi.ste>ry and must have 
Ie*ri a la.‘ling impre*.ssie)n in his mirul. The Hale 
e*ra at Mount Wilson was at its pe'ak whei'e 
the* gre'at lOO-inch tek*seH)pe* had just gone into 
op('ratio!i, and in the* hands of Hubble*' had 
almoj.’t as a flrst result yi(*lde*d the spe*ctacular 
Iran.*:formal ion of ena- cone'ej)ls of di.stances 
in the* tJnive‘rse. Raman re‘C(>imteci thesso 
luomentous .days ejft<‘n ; the* .sighbs: (.>C the 
.ga.S(*ou*; nc*lnilositi(\s that lu* vie*wi'd through 
the lOO-ineh had elch(*ei in his nu‘mory a pic- 
liin* of inspiration and lK*;iuly. Y(*ars late*r, 

I .had an account of his lir.st visit to Mount 
Wilson from J. A. AndeM-son of diOTraction 
grating fame*, who had givc'n Raman his guid- 
e*d tour. Raman sp(*nt a coimk^ of nights on 
the* moimtain taking in the he*avt*nly sights at 
night and exploring the* mountain .side during 
the daytime. AndcTson also recalled how 
Raman look his companions by surprise, walk¬ 
ing barefoot over the various trails on the 
mountain, in preference to the foot-gear his 
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comrades of the enterprise considered neces¬ 
sary. 

Raman had been very vociferous in his plea 
for £treng[hening research effort in astronomy 
in this country. Writing in Current Science in 
1943, he considered that 'hhe organization of 
scientihc research in India must be considered 
radically defective unless and until adequate 
provision is made for astronomical study and 
research of the highest grade in the country”. 
This stems from the conviction that the uni¬ 
verse is a vast physical laboratory providing 
an infinite variety of experience. The results 
cf observational astronomy have really been 
the nucleus cf current physical thought and 
the interaction between physics and astronomy 
has been tc mutual advantage. In our age of 
space ccnsciousness, astronomy has regained 


Currci:- 
licieucQ 

its impcrtance in providing the framewoi'k of 
scienthic culture and associated technolog’y tiiat 
is meaningful to human welfare and progress. 
In a country with a rioh cultural heritage of 
the past, and where the desire to seek a mean¬ 
ingful future through the methods of science 
prevails, science planners: wo-uLd do well to 
pay heed to Raman’s words on the need of an 
invigorating climate of observational astro¬ 
nomy. Recent developments in the country, in 
the form of support to the astronomical ccjustp 
augur well for the future. Poised as we are 
on such a threshold, let us hope that the con¬ 
tributions cf the Indian astronomical cominu- 
nily will, in the years to- come, be such as to 
bear cut Raman’s convictions, on the role tif 
astronomy in his country’s welfare. 


PROFESSOR RAMAN’S INTEREST IN METEOROLOGY 
P. R. KRISHNA RAO 
Retired Director-^General of Observatories 


T DID not have the good fortune to be a stu¬ 
dent cf Sir C. V. Raman. Although I had 
met him and talked with him a few times in 
1947, 1951 and 1961, I came in fairly close con¬ 
tact with him only in 1964 when he asked me 
to organise a symposium on Meteorology at 
the Annual Meeting cf the Indian Academy of 
Sciences at Poona in December 1964 and made 
me preside over the symposium. At that sym¬ 
posium, he asked several questions regarding 
the cause of “jet streams” in the atmosphere. 
He thought that the jet stream was an im¬ 
portant global phenomenon of which there 
ought tc be a simple explanation. 

I came in closer contact with him since 
December 1965, after I had retired from ser¬ 
vice and settled down in Bangalore, when he 
nominated me to be a member of the Council 
cf the Indian Academy of Sciences in a vacancy 
that had just then occurred. In the five years 
prior to his passing away, we met a number 
of times w’hen he discussed with me problems 
of meteorology, specially those concerning the 
general circulation of the atmosphere and jet 
streams, sometimes for an hour or two at a 
stretch. He did me the honour of visiting me 
at my residence several times for borrowing 
books on meteorology or for discussing 
meteorological problems engaging his atten¬ 
tion. I believe he appreciated expression of 
frank and forthright view^s by me on some of = 


his views on jet streams and the .general cir¬ 
culation of the atmosphere. 

"He spoke on Weather and Alm(xq)hei'ic cir¬ 
culation at the Raman Research Institute a.s 
Gandhi Memorial Lecture on 2nd October 19(i7, 
and published an article on ’^Zonal Winds and 
Jet Streams in the Atmosphere” in the is.'^ue 
of Current Science, dated 20th Noveinbc'r .19()7. 
He also spoke before the Aeronautical Society 
of India, Bangalore Branch, on the sanu' sub¬ 
ject. It was also the thenae of hi,s Presiden¬ 
tial Addrers at the Annual Session of \hv 
Indian Academy of Sciences at Madras tin 19th 
December 1967. A summary of this address 
appeared as an article in the Current. Sciever^ 
dated 20th March 1968. 

Sir Raman’s main thesis was that ihe jet 
streams are phenomena directly connected 
with the rotation of the earth and but for the 
rotation of the earth, they would not tvxi.st. 
He explained this in a simple manner as in 
his article in Current - Science of 2()th March 
1968, and raid that ‘‘a clear understanding of 
the manner in which the rotation of the globe 
influences its gaseous envelope is of the utmo.st 
impcrtance in the present context”. T had 
occasion to mention to him that the en’cct of 
the rotation of the earth on atmospheric cir¬ 
culation had been realised and studied since 
the times of Hadley and Helmholtz and that 
Rossby and Defant’s ''mixing theory” of jet 
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stream formation is based on the good agree¬ 
ment they found between the theoretically cal¬ 
culated meridional profile of zonal wind speed 
at constant absolute vorticity and constant 
angular momentum (which is dependent on 
the latitudinal variation of the speed of rota¬ 
tion of the earth) and the observed mean geo- 
strophic wind profiles. 

Sir Raman had a unique capacity to examine 
a problem de novo in a fundamental way. He 
examined meteorological problems as a classi¬ 
cal physicist and .not as a meteorologist with 
preconceived ideas. His interest in meteoro¬ 
logy started perhaps with his interest in atmo¬ 
spheric optical and acoustic phenomena in the 
early years. He mentioned once or twice that 
the high wind speeds in jet streams may have 
rcftns influence on the scintillation of stars. 
Apart from jet streams and the general cir¬ 
culation of the atmosphere, he was much inte¬ 
rested in the Indian south-west monsoon and 
in medium and long-range forecasting of the 
strength of the monsoon for the benefit of 
Indian agriculture. He was convinced that the 
tropics, specially ‘‘the equatorial belt on the 
surface of the earth, plays a highly important 
role in terrestrial meteorology” and that tro¬ 


pical meteorologists, specially Indian meteoro- 
logi'-ts, had a duty to show, by their resear¬ 
ches, in what way the tropics and tropical con- 
Vccticn controlled and contributed to the 
general circulation of the atmosphere and the 
monsoons. He mentioned to me once or twice 
that he would welcome study of one or two 
important tropical meteorological problems 
being undertaken at the Raman Research 
Institute. 

Sir Raman knew the India Meteorological 
Department for over 50 years since the time 
cf Sir Gilbert Vv’^alker. A number of hfs stu¬ 
dents became meteorologists and have played, 
and are piaffing, an important part in the deve¬ 
lopment of Indian Meteorology. He asked one 
cf them to give a talk on “Modern Develop¬ 
ments in Metecrolog 3 ^” at the last Annual Ses¬ 
sion of the Indian Academy of Sciences held 
at Bangalore in September 1970, two months 
before his death. 

It would be a tribute to the memory of 
Sir C. V. Raman if Indian meteorologists pla^" 
an active part in researches on tropical 
meteorology, specially on the Indian monsoon, 
and make contributions of lasting value to 
meteorology and to India. 


SIR C. V. RAMAN AS A METEOROLOGIST 
Dr. C. RAMASWAMY 

Formerly Director-General of Observatories, New Delhi 


Introduction 

HE intellectual greatness of Sir C. V, Raman 
was seen at its best in his passion for 
knowledge and his remarkable ability to go 
into the fundamentals of any subject in which 
he felt interested. His sense of curiosity would 
never be satisfied until he felt that he had 
found a convincing explanation for any scien¬ 
tific phenomenon which came within his pur¬ 
view. In this regard, meteorology was no ex¬ 
ception to him. During the last two decades 
of his hectic activities, he evinced a great deal 
of interest in meteorology. His example in¬ 
spired scores of Indian meteorologists and made 
them realise that, quite apart from the ser¬ 
vices which they rendered to various institu¬ 
tions during their professional work, it was 
their duty to contribute also to basic research 
in meteorology. 

.! Symposia and Lectures on Meteorology 

; Prof. Raman organised many ssonposia and 
lectures on various aspects of meteorology. In 


the Annual Session of the Indian Academy of 
Sciences held at Delhi in December 1951, he 
convened a symposium on the Physics of 
Tkanderstorms. Raman's wide interest even 
in this field ma^’' be seen in the fact that the 
subjects discussed in the symposium included, 
among others, electrical aspects of thunder¬ 
storms and their bearing on the structure of 
aircraft. During the International Indian 
Ocean Expedition in 1962, Prof. Raman organ¬ 
ised at Bombay, a symposium on Oceanographic 
Research, in which leading oceanographers and 
meteorologists participated. This was followed 
in December 1964 by a symposium on Meteoro¬ 
logy, at Poona. The main purpose of holding 
this symposium was that Poona was the second 
most important centre for meteorological acti¬ 
vities in India and Raman felt that this oppor¬ 
tunity should not be missed for getting toge¬ 
ther as many meteorologists as possible and 
giving an impetus to the development of 
meteorology. These are only a fevr examples 
to show Sir C. V. Raman’s interest in the 
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science of meteorology and l^is ardent desire 
to make this “infant science” grow fast on the 
Indian soil. 

Jet Streams in Upper Air 
In the Annual Session of the Indian Aca¬ 
demy of Sciences held at Waltair in Decem¬ 
ber 1956, the present writer, at the sugges¬ 
tion of Prof. Raman gave a talk on “Jet Streams 
in Upper Air”. The absorbing interest with 
which Prof. Raman followed the lecture will 
ever remain fresh in the memory of the pre¬ 
sent wTiter. From that time onward, Prof. 
Raman became interested in the phenomenon 
of jet streams. During the S 3 anposium on 
meteorology held at Poona in December 1964, 
he himself raised the question of the origin 
of jet streams. He waiS not satisfied with the 
explanations given by the meteorologists pre¬ 
sent at the symposium and he expressed his 
deep conviction that the problem will have 
to be tackled afresh from fundamentals. 

The Atmosphere of the Earth 
Prof, Raman subsequently gave expression 
to his own ideas about the origin of the jet 
streams and about the general circulation of 
the atmosphere in two scientific papersJ’- The 
second of the two papers is entitled, “The 
Atmosphere of the Earth”. We shall confine 
our attention to this paper as it contains his 
later views on this subject. 

Raman starts with a number of basic con¬ 
cepts each of which is already known but 
which have been brought together by him for 
the first time. The basic concepts are : 

(i) The maximum speed of movement of 
the ground is at the equator. The 
speed decreases as we proceed pole- 
w’ard and becomes zero at the poles. 

(it) The equatorial belt 30° N to 30° S re¬ 
ceives the maximum amount of solar 
radiation in all seasons of the year. 

The insolation over the belt 30° to 60° 
(north and south) is notably less than 
that over the equatorial belt. It also 
shows* large differences as between 
summer and winter months. In the 
belt 60° to 90° (north and south), the 
insolation- is much less than in' the 
equatorial and middle latitude belts. 

It shows, in addition, large variations 
with the seasons of the year. 

(in) Frictional forces affect the behaviour of 
the atmosphere, in the mean, only upto 
about 600 meters above the - ground. 
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(iv) Momentum from the rotating earth i.-; 
transported vertically to the upper 
levels of the atmosphere, quickly and 
efficiently by parcels of air continu¬ 
ously going up as a result of (heating 
near the surface of the earth by solar 
radiation. This would be most pro¬ 
nounced and would bo a constant fea¬ 
ture throughout the year between 
10° N and 10° S. 

To the above basic concepts, Raman adds 
the postulate that the uprising air parcels 
would drift horizontally from the level where 
their updrift speed would become zero. 

On the basis of the above, Raman exi^lains : 

(а) The existence of the mean west(niy jtd 

streams in the upper troposphere ne^r 
30° N and 30° S. 

(б) The prevailing westerly zonal winds in 

middle latitudes extending from high 
levels downward uioto the ground. 

(c) Easterly surface winds in the equatorial 

regions and near the poles at ground 
level. 

(d) Westerly winds with considerable .spiH'd 

over the polar areas at high levels. 

The reader will undoubtedly concede 1hat 
the broad features of the g^eneral circulation 
including the mean westerly jet stream have 
been explained by Raman. The .soi>Viisti(*atiTl 
meteorologist may, however, feel that Raman 
has rather over-simplified the probl(‘m. For 
instance, he has not taken into account the 
important contribution to the general circula¬ 
tion by orography.-'^ 

It is of interest to mention, that Prof. Raman's 
great emphasis on the vertical transport of 
momentum by convectional proccssc's i.s (piile 
consistent with recent findings of dynamical 
meteorologists*i r> fxom entirely different con¬ 
siderations that convective processes art* of 
great importance and have to be takc*n into 
account in the simulation of the general cir¬ 
culation of the atmosphere by numerical 
models. 

COWCLXJSIONT 

What, however, impresses the prorcs,sionnl 
meteorologist most in Raman’s paper is hisi 
remarkable freshness and simplicity of 
approach. For instance, he starts from the 
school-boy’s concept of the rotating earth and 
ends with the most important results in modern 
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meteorology in a paper which does not cover 
even seven pages. And it will also be remem¬ 
bered that Raman wrote meteorological re¬ 
search papers for the first time when he was 
80 years of age. This outstanding fact of 
Raman’s life will undoubtedly be a source of 
inspiration to meteorologists in this country 
for generations to come. 


1. Raman, C. V., Proc. Ind. Acad. Scl, 1967, 66 A 
^ (5), 241. 

1968, 67 A, p. 123. 

0- Elmar, Jet Stream Meteorology, Univ- 
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i. Manable, S., Smagorinsky, J. and Strickler, R. R, 
Mon. Weather Rev., 1965, 93, (12), 769. 
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PROFESSOR SIR C. V. RAMAN AS I KNEW HIM 
R. ANANTHAKRISHNAN 
Institute of Tropical 


nnHE scientific genius of Professor Sir C. V. 

Raman began to blossom at the age of 16 
or 17 while he was still a student at the Pre¬ 
sidency College, Madras, and his passion for 
science continued unabated till the time of his 
passing away at the age of 82. For over six 
decades, he dominated Indian Science and in¬ 
spired generations of scientists who loved, 
admired and revered him. He won the highest 
honours, laurels, distinctions and awards, both 
national and international, for his researches 
and discoveries. His life is truly a saga of 
science. With his versatility and penetrating 
intellect, he combined child-like simplicity and 
deep humanity which endeared him to all those 
who came in contact with him. It is difficult 
to write about him and the many facets of his 
personality without getting the feeling that one 
has not adequately expressed what one wishes 
to convey. 

In 1933—five years after the discovery of 
the Raman Effect and three years after he was 
awarded the Nobel Prize—Prof. Raman moved 
from Calcutta to join the Indian Institute of 
S/cience at Bangalore. In the newly-created 
I>epartment of Physics at the Institute he pur¬ 
sued his scientific activities for a period of 15 
years. I was one among the first batch of 8 
or 10 students, fresh from the university, who 
joined to work under him in August 1933 and 
I was associated with him for the next four 
years. Anyone who wished to work under Pro¬ 
fessor as a regular student had to undergo a 
searching oral examination in which the candi¬ 
date’s knowledge of fundamentals and capacity 
for original thinking would be severely tested. 
Although professor attached importance to 
academic records, he always made his own 
.assessment of a student. 

Once having been selected, the students felt 
at ease with Professor. He was kind, 
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generous and large-hearted. He had his own 
way of developing self-confidence and self- 
reliance in his students. He would treat them 
as his equals while discussing scientific mat¬ 
ters. It was his habit to go round the labora¬ 
tory every morning meeting each student, dis¬ 
cussing the progress of his work and often 
suggesting new ideas. He would give free ex¬ 
pression to his joy when a new result was 
brought to his notice. In his public lectures, 
he would refer to his students by name and 
talk about their work. All this was a thrilling 
experience to young students and a powerful 
incentive for sustained hard work and endea¬ 
vour. A unique rapport was thus established 
between Professor and his students. 

Professor encouraged his students to 
develop capacity for clear talk and exposition. 
He often remarked that one should be able to 
think on one’s feet. His talks and lectures 
were always scintillating with new ideas and 
fresh outlook. The concept of the corrugated 
wave-front which is the basis of the famous 
Raman-Nath theory of the diffraction of light 
by ultrasonic waves came to him in a flash 
of intuition in the course of a talk. 

Professor deprecated blind imitation and 
repetition of the ideas of others.' ''Let us think 
and do something original instead of browsing 
in Prof. Debye’s backyard” was his charac¬ 
teristic remark on an occasion when someone 
was presenting the results of his study on the 
dielectric constants of liquids. 

My work under Professor ^was concerned 
with the molecular scattering of light and the 
Raman Effect. He was still very much inte¬ 
rested in problems relating to classical scat¬ 
tering of light, interest in which had some¬ 
what waned with the discovery of the Raman 
Effect and the vast new vistas of research it 
opened up.' I began my work on Raman Effect 



222 


[ Current 
Science 


Sir Ci F. RaMan as a Teacher at Bangalore 


bv photographing the Raman Spectrum of a 
smaU sample of heavy water which had been 
presented to Professor from Norway. He 
was delighted to see the spectrum and the 
large frequency shift of the vibration bands 
as compared with those of ordinary water. 

Professor recognised that quick publi 
cation of results was an essential part of scien¬ 
tific research. This was a great stimulus to 
vcung workers. He was free and generous with 
his ideas and would himself correct and revise 
manuscripts of papers which his students took 
to him Tiie Proceedings of the Indian Aca¬ 
demy of Sciences constituted the forum for 
most of the publications from Professor’s 
laboratory. 

The range of Professor’s scientific inte¬ 
rests was amazing. He had working^ under him 
at the same time students of physics, mathe¬ 
matics, physical chemistry, organic and in¬ 
organic chemis^.try and even geology, all of 
whcm received his direction and guidance on 
the problems on which they were working. 
Scattering of light and the Raman Effect, col¬ 


loid optics, theory of molecular vibrations, 
experimental and theoretical studies on the dif¬ 
fraction of light by acoustic waves of ultra¬ 
sonic and. hypersonic frequencies, electiical and 
magnetic anisotropy of substances, X-ray dif¬ 
fraction by crystals and liquids, structure and 
properties of diamond, vibration of membiancs, 
origin of the colours of shells and plumage of 
birds were among the topics' on which J^tudies 
were being pursued by Professor and his 
students during my stay with him, leading to 
a large stream of research papers. 

Generations of students have passed through 
the portals of Professor Ramans laboratoiies 
inspired by the radiance of his genius and scin¬ 
tillating personality and carrying with thc'm 
far and wide his message of science and zeal 
for scientific research which they have tried to 
spread around them. This is one of his great¬ 
est contributions to Indian Science apart from 
his own great discoveries and contributions 
which rank him among the immortals of 
science. 


SIR C. V. RAMAN AS A TEACHER AT BANGALORE 
P. R. PISHAROTY 

Physical Research Laboratory, Ahmedabad’-Q 


PROFESSOR Chandrasekhara Venkata Raman 
■*“ has been a great Acharya and I have been 
extremely fortunate in having been one of his; 
students. His investigations on the colour of 
the sea and on the Indian musical instruments 
were text-book material during my student 
days. The “Raman Effect” was discovered by 
him at Calcutta in 1928, a few months after 
I had joined the Physics: Honours course at 
Tiruchirapally and an essay on “Raman Effect” 
was one of the expected questions for our final 
examinations in 1930. It was in that year that 
Prof. Raman received the Nobel Prize for his 
discovery of new radiations in the light scat¬ 
tered from several kinds of substances. But 
these did not bring me into direct contact with 
the great Acharya. 

In 1933, Professor Raman left Calcutta for 
Bangalore on appointment as Director and Pro¬ 
fessor of Physics at the Indian Institute of 
Science. Although some of my college-mates 
joined the Bangalore Institute as full-time 
research scholars in 1934, I could not do so. 
However, in 1935, I learnt that Professor Raman 
vrould permit employed science teachers to 


work under his guidance during their vaca¬ 
tions. Luckily, I applied for and wasi promptly 
granted that privilege. It changed my life and 
career. Thereafter, for several years, I was a 
“vacation worker” at the Institute and derived 
encouragement, inspiration and scientific in¬ 
sights from the great Acharya. 

My first meeting with Professor Raman has 
been a memorable event. I was called in w'hile 
he was busy dealing with urgent ad.ministra- 
tive matters brought in by the Registrar of tht' 
Institute. He asked me to be seated, and 
allowed me to watch his quick decisions. In 
between, he told the Registrar how happy ho 
was to have me a^ a student, for whom he need 
not take up the dual responsibility of provid¬ 
ing a scholarship then and a job later. 

In at few minutes he disposed of the Regis¬ 
trar’s problems;, and took me to his research 
desk. He gave me a seat and questioned me 
in physics and found out that my familiarity 
with microscopy, scientific photography and 
similar laboratory techniques was poor. He 
encouraged me by saying that I need not worry 
about my inexperience in them and that I 



Sir C. V. Raman as a Teacher at Bangalore 


223 


iVo. 9 

May 5, 1971 

■Would be able to acquire the necessary profi¬ 
ciency in them in a couple of days. He next 
suggested a scientific problem involving high 
rnagnification microscopes and microphoto¬ 
graphy for my study, and gave a German mono¬ 
graph to get acquainted with the background 
Isrnowledge necessary for the study. With one 
piercing look, he found out that I knew no 
German. He said : “Don’t be afraid. This arti¬ 
cle (100 pages) will not contain more than 500 
scientific words ; you can translate the whole 
tiling in two days using a dictionary ; you will 
siee that half the material consists of equa¬ 
tions.” Thus, in less than half-an-hour, he had 
sHown me the microscope and how to operate 
it, what to look for, the literature necessary, 
and more than all that provided great encou- 
r'a.gement. 

For about three weeks thereafter, he was not 
at Bangalore ; when he met me later, he want¬ 
ed me to show him what I had done in the 
meantime. When I showed him. what I had 
done, he got very enthusiastic about it, and 
went through what I had written, line by line, 
suggesting corrections and improvements. 
Thereafter, I had to show him every morning 
what I had done the previous day. There was 
no compulsion whatsoever. We regarded it to 
loe a privilege to be with him and watch him 
correct or modify the words, explaining the 
why of every correction or modification. 

Professor Raman was at his desk at 6 am. 
G-V'exy day. Till about 9 a.m. he would 
loe there scrutinising the work done 
"by his students, or going round the 
laboratory. During these visits he would 
offer his suggestions, for improvement in 
tlie experimental set-up, in the analysis of 
d-ata or in the mathematical solution of prob¬ 
lems, as the situation demanded. ^^He had a 
prodigious memory regarding all the scientific 
naaterial which had appeared in print in the 
English and German periodicals or books. He 
would go home for a quick breakfast at abou1 
9 a.m., and would be back in his Director^ 

Office by about 10 a.m. Twice or thrice a week 
tilere would be seminars, where one of the 
F'tndents would report the work that he had 
been doing, experimental or theoretical, the 
difficulties encountered by him, the results ob¬ 
tained, etc. During these seminars, Profes¬ 
sor Raman would think aloud and one could 
see and hear his intellectual brilliance and get 
illumined and inspired. These seminars were 
siaperb intellectual treats to all present. The 
student speaker as well as the other students 


received from Professor Raman numerous ideas 
for their investigational work listening to these 
seminars. In the evening, after discharging 
the onerous responsibilitiesj of the Director, he 
would be back at his research desk at the ser¬ 
vice of his students, or digging away at his 
own research work, almost till 8.30 p.m. every 
day. Occa.sionally, he would go out for a drive 
in the evening and would usually take along 
with him one of his students whom he could 
locate in the laboratory as he was leaving. His 
students felt that their work should begin at 
least at 7 a.m. and continue at least till 10 p.m. 
every day, with brief breaks only for their lunch 
and dinner. If any one came to the laboratory 
after 7 a.m., he would miss the opportunity of 
having any long discussion with Professor 
Raman, for some other student would have 
taken up that opportunity. 

Whenever you entered the Professor’s room, 
you came out a wiser man.‘ One day I heard 
a student telling him : “Sir, I feel that this 
is so.” His remark was : “My dear young man, 
ph 3 ^sics is not philosophy ; your feelings have 
no value unless- you prove them.” On another 
occasion a student showed a spectrogram, 
depicting the results of his work for a week 
or more. Prof. Raman remarked’ somewhat 
like this : “Wonderful. The linesi have come 
out beautifully.” After some more examination 
of the plate, he took out his pockct-lens scruti¬ 
nised it again, and said : “These two lines could 
be better. Perhaps a longer exposure is neces¬ 
sary. I am sure you can get a better spectro¬ 
gram if you ti'y again. I would advise you to 
do that. The .spectrograph ,has to be focussed 
better. You sec, this spectrogram is no good.” 
Each sentence was spoken two minutes after 
the previous one. His initial encouragement so. 
much boosted uj:) the morale of the student, 
that he could willingly subject himself to all 
that hard work again and again. 

On one occasion I was feeling a bit depressed 
while carrying out an experiment with an 
X-ray apparatus at the Institute. Profes¬ 
sor came in at a.bout 7 a.m. and noticed my 
mood. Ho asked me the cause of my depres¬ 
sion, I replied that a distinguished scientist in 
the United Kingdom, was working on the same 
problem as myself and that he had a 5 KW 
X-ray tube at his disposal. He asked me the 
power of my X-ray tube. “1 KW, Sir.” He 
said : “That is all; there is a very simple 
solution ; put a 10 KW brain on the prob¬ 
lem,’’ smiled and moved off. He meant 
what he said. He had supreme self-confidence ; 
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and more than that he generated it in his stu¬ 
dents. Time in and time out, he would show 
by precept and example, that Ambition, Endea- 
vour and Courage are the three qualities essen¬ 
tial for good scientific work. 

Only his students know his humanism. He 
would lend full support to the work carried 
out by his students. Any criticism of that 
work, he would answer with all his might. He 
was anxious that all the credit for the work 
should go to the students. As far as he was 
concerned, he had guided the student so com¬ 
pletely, looked through every word of the final 
published paper, revised it five or six times 
sitting with the student, so that any distinc¬ 
tion between his work and the student’s work 
had ceased to exist. He would follow the 
career of his students even after they had 
taken up jobs elsewhere. They could always 
count on his support. I was often reminded of 
Vallathol’s poem, '‘Student and Son”. As with 
Lord Siva, the student took precedence over 
the son, in the case of Professor Raman also. 

While I was leaving the Institute for a job 
in the India Meteorological Department, he 
gave me the following advice : 

1. Do you know the secret of keeping good 
health ? It is keeping yourself warmer 
than w^hat is necessary. 


2. Since you are going to earn your liveli¬ 
hood through scientific work, never 
grudge buying books. You will find 
an investment in books and journals 
very rewarding. 

I hope that I have indicated his method of 
guiding students. He inculcated in them a 
capacity for long hours of work and a self- 
confidence that they can and should pit their 
brains against the best brains of the world. 
Under his magnetic personality, these qualitias 
lasted at least asi long as the students were 
with him ; but alas, many of them lost these 
qualities soon after they moved away from 
his proximity. However, whenever any of them 
went to him, he re-generated those qualities 
in them through a few minutes of conversation. 

An Acharya of the stature of Professor Raman 
is rare in any country at any time. His intel¬ 
lectual brilliance was something unique. His 
brain was equal to that of three or four Nobel 
Laureates put together. It was a God-given 
gift. However, he had many qualities, which 
can be emulated with some effort. I have tried 
to recount some of the imitable qualities of 
Professor Chandrasekhara Venkata Raman, 
which, if emulated by teachers, will be re¬ 
warding to our nation, which is struggling 
under a “poverty-culture”—financial and intel¬ 
lectual., 


PROFESSOR C. V. RAMAN AND THE COLOUR OP THE SEA 

L. A. RAMDAS 

Emeritus Scientist, National Physical Laboratory, New Delhi 


1. Introduction 

T HAVE selected this topic for two reasons. 

Firstly, Prof. Raman ushered in a new era 
of important research at Calcutta with his 
classical paper “On the Molecular Scattering 
of Light in Water and the Colour of the Sea'’ 
(Proc. Roy. Soc,, Sec. A, Vol. 101, 1922). 
Secondly, I had the privilege of assisting him 
in the urgent laboratory experiments at Cal¬ 
cutta which have been discussed in this very 
first paper by him on the topic referred to 
above. 

The blue colour of the sea is a vast and 
beautiful phenomenon that sea-faring folk 
must have seen and admired from the earliest 
times. An intense love of Nature and the 
colourful beauties of natural phenomena was 
a very prominent trait of Prof. Rian’s charac. 


ter and the deep blue of the Mediterranean 
Sea naturally attracted his scientific intcre-st 
while he was crossing it during his return 
voyage to India after his first visit to Europe 
in 1921. 

Lord Rayleigh who had so successfully ex¬ 
plained the blue colour of the sky as due to 
the scattering of sunlight by the molecules con¬ 
stituting the gaseous atmosphere, when he dis¬ 
cussed the colour of the sea had stated that 
^the rauch-admired dark blue of the deep sea 
has nothing to do voith the colour of water, hut 
is simply the blue of the sky seen by reflec-' 
'tion’\^ Prof. Raman would not accept the 
above conclusion of Lord Rayleigh. He intui¬ 
tively felt that the matter needed a fresh 

See Rayleigh*s Scientific Papers, Dover Publica¬ 
tions, Inc., New York, Vol. 5, p. 540. 
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be found. The water from these bottles was 
carefully siphoned into the experimental con¬ 
tainers and the track of scattered light became 
feebler on allowing time for any residual par¬ 
ticles to settle. The track was then extremely 
feeble and of the azure colour of the sea. The 
intensity of scattering was compared with a 
rotating photometer with the blue track in 
saturated ether vapour. The comparative scat¬ 
tering of ether vapour and dust-free air had 
been studied by the younger Lord Rayleigh. It 
was soon estimated that tLe intensity of mole¬ 
cular scattering by liquid water was about 175 
times that in dust-free air. 

2. The ErNSTEiN-SMOLUCHowsKi Formula 
FOR Scattering by Liquids at Their 
Critical State 

By this time, Prof. Raman was convinced 
that the molecular scattering in liquid water 
was very much smaller than that indicated, by 
the simple Rayleigh law of scattering where 
the individual molecules are assumed to be 
independent scattering centres owing to the 
large intermolecular .distances. With charac¬ 
teristic, unerring intuition, Prof. Raman in¬ 
voked the expression worked out earlier by 
Einstein and Smoluohowski, based on the theory 
of fluctuations to explain the very intense 
scattering of light by a liquid under the special 
conditions prevailing at the critical tempera¬ 
ture. He felt sure that the same formula should 
hold good at all temperatures of the liquid 
state. The Einstein-Smoluchowski formula for 
the transverse scattering by the liquid at its 
critical temperature is : 
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critical examination. Out in the open sea, the 
conditions are complicated by many varia¬ 
tions due to the state of the sky, the state of 
the sea surface and the inclination of the solar 
rays. Nevertheless, to a keen mind like Profes¬ 
sor Raman’s, careful observation with the sim¬ 
plest of equipment, viz., the eye aided by a 
Nicol prism, revealed the important fact that 
like the sky the ocean also is blue by virtue 
of its own capacity to diffract or scatter some 
of the incident solar radiation. To cite just 
one of his' findings during this voyage, when 
he quenched the reflection on the sea surface 
of that part of the sky blue which was inci¬ 
dent on the sea surface and reflected towards 
the observer at the Brewsterian angle, and so 
got rid of the reflection of the sky, he found 
the deep sea glowing with a deeper blue than 
that of the sky, evidently due to the scatter¬ 
ing by the molecules of water constituting the 
sea. These and many other interesting obser¬ 
vations made by him during the voyage con¬ 
vinced him that Lord Rayleigh’s explanation 
was not altogether correct. Prof. Raman re¬ 
turned to Calcutta in September 1921 full of 
excitement and enthusiasm to test out his ideas 
under the controlled conditions of the labora¬ 
tory by crucial but simple experiments, before 
publishing his results. Without the loss of a 
single hour he embarked on these experiments. 
The present writer had the unique privilege of 
watching his genius at work and of assisting 
him in this investigation. Instead of wasting 
valuable time in preparing vacuum-distilled 
pure samples of water (this was done in the 
immediately following, investigations a few 
months later), PTof. Raman decided to examine 
readily available samples of water contained 
in carefully selected cleaned perfumery bot¬ 
tles of cut glass with uniform sides and square 
shape. An intense beam of light, about half-a- 
centimetre cross-Section, was passed centrally 
through the water sample and its track observ¬ 
ed in the transverse direction. A dark back¬ 
ground was secured by coating the back of 
the bottle with dull black paint. Against this 
background it was easy to observe the inten¬ 
sity of the scattering by the water. Starting 
with tap-water which showed an intense whitish 
track with many motes and dust particles;,, 
attempts were made to precipitate the sus¬ 
pended matter by gelatinous precipitation rather 
unsuccessfully and it was not until we dis¬ 
covered s'ome large bottles of distilled water 
lying stored away for many months if not years 
that the feeblest intensity of scattering could 


where is the wavelength, /5 is the compres- i 

sibility of the substance, its, refractive index | 

and R, T, N have the usual significance attach- i 

ed to them in the kinetic theory. In the case [ 

of gases jS is simply the reciprocal of the pres- I 

sure and being nearly unity, the above ex- J 

pression reduces to the Rayleigh formula. Com- ;■ 

puting the intensity of the scattering by water J 

in the liquid state according to the E.S. for¬ 
mula stated above. Prof. Raman showed that : 

water at 30° C should scatter 159 times as ^ 

strongly as dust-free air under standard con- '1 

ditions. This is of the same order of magni- ij 

tude as the experimental estimate referred to 
above. It may be stressed that excepting for a 
modest correction to account for the aniso- J 

tropy of the molecule, the E.S. formula - has i | 
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stood the test of time, in accounting for the 
intensity of scattering by liquids at all ^ tem¬ 
peratures ; a tribute to Prof. Ramans intui¬ 
tion in 1921. 

3. Why the Sea has a Deeper Blue 

THAN THE SkY ? 

Prof. Raman estimated from the above inten¬ 
sity ratio of 160 in round figures, that a layer 
of water 50 metres deep would scatter approxi¬ 
mately as much light as 8 kilometres of the 
homogeneous atmosphere. For the case where 
the vertical sun is illuminating the sea, the 
upward scattering will be twice the trans¬ 
verse value B. If 7 is the coefficient of absorp¬ 
tion of light in water, the observed intensity 
of scattering from the deep sea will be : 

• f 

and for large depth x, this reduces to B/t^^. 

Using the available values of 7 for wave¬ 
lengths longer than 522 m/i, Prof Raman esti¬ 
mated that the luminosity of the deep sea may 
be expressed in terms of the scattering by 
equivalent thicknesses of air as below : 
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4. How THE Study of a Natural Phenomenon, 
viz., THE Blue of the Sea, Leads to a New 
Epoch of Laboratory Research on the 
Constitution of Matter in all the 
Three States ? 

Immediately after sending away the paper 
discussing the above important results, Pro¬ 
fessor Raman lost no time in writing up his 
Memoir entitled, “The Molecular Diffraction of 
Light” in the several chapters of which, be¬ 
sides discussing results already’ obtained, he 
planned out the many further experimental 
and theoretical researches to be undertaken 
most urgently to investigate the molecular dif¬ 
fraction of light by matter in the gaseous, 
liquid and solid states, during the tran.sitions 
from the gaseous to the liquid, and from the 
liquid to the solid state ; in liquid mixtures 
in solutions and in relation to the shape and 
chemical struclture of the molecule. In this 
remarkable and prophetic Memoir, Prof. Raman 
has discussed even the possible implications of 
the quantum theory. The Memoir was pub¬ 
lished by the Calcutta University Press in 
February 1922, indeed as rapidly as the author 
wrote it out. This momentous programme of 

deep-water 


Luminosity of 


\ in m/i- -> 658 622 602 590 579 658 522 494 4,50 410 

Equivalent kilo- 0*4 0-5 0*7 1*4 2*5 3*0 50 40 24 15 

meters of dust- 
free air 


The scattering by the air column being it¬ 
self blue, the diminution of intensity in the 
red, orange and yellow regions of the spectrum, 
in the case of water, shifts the centre of gra¬ 
vity of the colour of the sea towards the vio¬ 
let. The deeper blue colour of the sea as 
compared to the blue of the sky is thus 
readily accounted for. Attention may be drawn 
to the subsequent paper of Ramanathan, “On 
the Colour of the Sea” where he deals with the 
problem in some greater detail and shows how 
the above results are confirmed and how the 
presence of increasing amounts of suspended 
matter as one approaches the sea coast endow 
the sea with a greenish and later a whitish 
colour (Phil Mag.: Vol XLVI, Sept. 1923). 


work occupied him aiiid, successive bnnd.s of 
his pupils during the ensuing decades and led 
to no less than the discovery of the “Roman 
Effect’ by 1928. This was immediated.y fol¬ 
lowed by Prof. Raman being awarded by 1930 
the highest distinction of the Nobel Prize in 
Physics. 

5. CoNcLUDi^src Remarks 
In conclusion what we have to note is the 
important fact that the curiosity to st.iidy and 
explain observations out at sea brought the 
problem into the Laboratory and thereafter 
opened out an entirely new vista of impre.s- 
sive fundamental researches in Modern Phy¬ 
sics and the interaction between Matter and 
Radiation, 
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DYNAMICS OF CRYSTAL LATTICES 
R. S. ICRISHNAN 
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I^NE of Prof. Raman’s major contributions tO' 
crystal physics was the formulation of the 
dynamical theory of crystal lattices. Unfortu¬ 
nately, this led to a long-drawn-out contro¬ 
versy between Prof. Raman and Prof. Max 
Born, which indirectly had its own repercus¬ 
sions on the work of the Bangalore School. It 
is, therefore, considered desirable to take this 
opportunity to present a critical review of the 
theories of lattice dynamics with special re¬ 
ference to experimental facts. 

A knowledge of the vibration spectrum of 
a crystal is an essential prerequisite for the 
evaluation of many of its physical properties. 
There are two approaches possible for the 
determination of the vibration spectrum. The 
first is a phenomenological one of obtaining 
the desired information from spectroscopic 
studies such as Raman Effect, infrared absorp¬ 
tion, luminescence, absorption, diffuse X-ray 
scattering and from studies on the inelastic 
scattering of neutrons. The other one is the 
a priori method of finding the possible modes 
of vibration from a knowledge of the crystal 
structure and the forces binding the atoms to¬ 
gether by a dynamical investigation. The 
theoretical approach to the problem was first 
initiated by Born and von Karman'*^^ who 
gave a most general method of calculating the 
vibration spectra of solids taking into account 
their atomic nature. Although the theory was 
formulated in 1912, it remained dormant for a 
considerable period because of computational 
difficulties and for want of progress in experi¬ 
mental physics. 

Investigations on the diffuse scattering of X- 
rays by crystals carried out by Prof. Raman 
during the period 1939-41 led him to suggest 
a new approach to the dynamics of crystal lat¬ 
tices."*This became all the more necessary 
in order to account for the experimental facts 
of spectroscopy, namely, the obs'ervation of a 
finite number of sharp Raman lines in the 
spectra of many simple crystals. In a subse¬ 
quent publication,'"^ the new concept concerning 
the dynamics of a crystal lattice was expressed 
by Prof. Raman in a more concrete form, A 
crystal is a geometrical array with a coherent 
structure of atoms, molecules or ions similarly 
situated and capable of influencing each 
other’s movements. It follows that the vibra¬ 


tions of such an array should exhibit a high 
degree of orderliness, approaching the ideal of 
a perfectly co-ordinated vibration in which 
the frequency, amplitude and phase are iden¬ 
tically the same throughout the crystal. TO' 
picture such a vibration, we may first consider 
the group of the atoms present in an indivi¬ 
dual cell of the space lattice. The internal 
vibrations of such a group would comprise 
several distinct modes determined by the num¬ 
ber of atoms present. Each such vibration may 
then be pictured as occurring in identically the 
same way in every cell of the crystal lattice. 
Geometrically, such an oscillation could be 
represented as a periodic movement, relative 
to each other, of the interpenetrating simple 
lattices of similarly-placed atoms of which 
any crystal may be regarded as built up. Such 
a vibration would have a uniquely definable 
frequency and the vibration spectrum of the 
crystal would, therefore, consist of a finite 
number of discrete monochromatic frequen¬ 
cies. 

Nearly a year-and-a-half later. Prof. Raman^- 
formulated a quantitative treatment of his 
theory. The basic postulate of Raman’s theory 
is the definition of the normal mode as stated 
by Lord Rayleigh, i.e., “All particles in a nor¬ 
mal vibration have at any instant the same 
or opposite phase of vibration”. In a normal 
mode of a crystal equivalent atoms in adja¬ 
cent cells must vibrate with the same ampli¬ 
tude with the same or opposite phases along 
one, two or all three of the Bravais axes of 
the crystal. Therefore, if the ratio of the 
aimplitudes of the atoms in adjacent cells along 
the three principal directions are fj, 7, then 
these can take only the values +1 or — 1. 
Also the values of «, ft and 7 must be the same 
for all the non-equivalent atoms in the unit 
cell. If the two nearest equivalent atoms have 
the same phase, the third must also have the 
s'ame phase and the phases of the motion are 
pictured as + H- -f-. If they have opposite 

phases, the motion must be like -|-1-. 

These two possibilities arise for translation 
along one of the primitive axes. The two other 
axes have two such cases associated with each 
and the total number of discrete possibilities 
is therefore 8. If there are p atoms in the unit 
cell, there are 3 p equations for the modes for 
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each cas6. According to Raman djmaniics, the 
problem actually reduces to the determination 
of the modes of oscillation of a super cell hav¬ 
ing twice the unit cell dimen^ons and. eight 
times the volume of the unit cell, and contain¬ 
ing 8 p atoms. Therefore, excluding the three 
translations, there are 24 p — 3 modes of 
vibration of the super cell out of which (3 p 
3) modes are invariant to lattice translations, 
while the 21 p modes have opposite phases at 
least along one of the three axes and are 
therefore forbidden to appear in the Raman 
Effect as fundamentals. Quantitative rules 
governing the intensities of these modes and 
their activity in infrared and Raman processes 
for cubic crystals have been given by 
Raman.G^?'' The (3p-3) modes could give 
rise to a first order Raman spectrum if allowed 
by the selection rules. In the second order 
Raman spectra, overtones and combinations of 
the 21 p normal modes are expected in addi¬ 
tion to those of the (3 p — 3) modes. 

On the basis of the Raman theory, the modes 
of oscillation of the 14 Bravais lattices were 
worked out by Ramachandran.*^ Raman has 
given a physical picture of the 21 p modes in 
any cubic crystal. In the case of the rock 
salt lattice, for example, the 21 p modes are 
the oscillations relative to each other of the 
alternate planes of equivalent atoms in the 
crystals, the planes being the octahedral and 
the cubic. Since there are four sets of octa¬ 
hedral and three sets of cubic planes, these 
oscillations acquire four-fold and three-fold 
degeneracies respectively. A further double 
degeneracy occurs for the transverse modes 
and the total number of discrete vibrations is 
reduced further. Excluding the translations;, 
the total number of modes with distinct fre¬ 
quencies is 9 and 11 for NaCl and CsCl latti¬ 
ces respectively. In the case of diamond 
structure, the total number of modes reduces 
to 8. A normal co-ordinate analysis of these 
modes is available from the planar force con¬ 
stant methods of Ramanathan^^-ST for the dif¬ 
ferent cubic lattices. 

The only experimental data available in the 
literature at that time were the results on rock 
salt observed by Rasetti.89 The author^ 
attempted an interpretation of the spectrum of 
rock salt with some success. In order to verify 
the theory further, the author^s recorded the 
second order spectrum of diamond using the 
powerful 2537 A resonance radiation. The fre¬ 
quency shifts of the prominent lines appearing 
in the diamond spectrum were also accounted 


for on the Raman theory. Similar results were 
reported with other alkali (iaalides besides rock 
salt from the author’s laboratory. It should 
be entphasized that in all these cases, the 
Raman spectra exhibited a continuum super¬ 
posed. over the lines, the appearance of which 
could not be explained on the Raman theory. 
This is a serious limitation. 

The publication of the experimental results 
on diamond and rock salt by the author sti¬ 
mulated Born and his group to attempt a 
theoretical explanation of the observed second 
order spectra on the basis of the Born lattice 
dynamics. The theory of Born and von Kar- 
man regards a crystal as an interacting mecha¬ 
nical system of pN particles where p is the 
number of particles in the unit cell and N is 
the number of unit cells in the volume ele¬ 
ment V which is taken to be sufficiently large. 
The radiation with which the crystal inter¬ 
acts is regarded as being enclosed in a large 
box, the dimensions of the crystal being very 
small compared with the box, yet very large 
compared with the size of the unit cell. Thus, 
the crystal is considered as a large molecule 
and to determine the frequency spectrum, the 
classical equations of motion for the lattice 
are set up ; the solutions of the independent 
normal vibrations are plane waves. If the 
length of the parallelepiped of Np atoms along 
any one direction is 2 na where n is the num¬ 
ber of cells in that direction, and 2 a is the 
lattice constant, then all wavelengths, 2na/r, 
where r is any integer, are permissible along 
that direction. Thus, on the basis of the Born 
dynamics, the vibration spectrum of any crys¬ 
tal should exhibit a continuous distribution of 
frequencies. These waves have their phases 
continuously changing from cell to cell and 
cannot represent normal modes accoi’ding to 
Raman. The frequencies of the different modes 
of vibration of the lattice are related to their 
wave-vectors by the dispersion relation : 
c* = c^^(K) where index j signifies a particu¬ 
lar branch of the multi-valued function. 

The next step in Born’s theory is to iden¬ 
tify these waves with the 3 Tip modes of oscil¬ 
lations which the parallelepiped should exhi¬ 
bit. This is achieved by applying the rule that 
the distribution of frequencies is the same as 
those of a hypothetical cry^stal satisfying the 
‘cyclic boundary conditions’. The total num¬ 
ber of the value of the permissible wave vec¬ 
tors (k), (k=1/\), then g-ets limited to N. 
Since for every value of k, we have 3 p fre¬ 
quencies of vibration, the total number of 
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vibrations is 3 pN in agreement with the ex¬ 
pected total degrees of freedom. Along any 
direction of the crystal the dispersion curves 
have 3p branches of which (3p —3) consti¬ 
tute the optical branches and the remaining 
3 acoustic branches. Thus, on the basis of the 
Born dynamics, the vibration spectrum of any 
crystal should exhibit a continuous distribu¬ 
tion of frequencies', starting from 0 to a maxi¬ 
mum value, Since the frequency values 

are densely distributed in the reciprocal space, 
a frequency distribution function g(<^) can be 
specified to the number of modes whose fre¬ 
quencies lie in the region w and oj doj and 
this function is such that : 

J g (to) do) = 3PN, 

0 

Various methods have been suggested for 
evaluating the frequency distribution function 
for cubic crystals on the Born theory. Of these, 
Houston’s method i^, less laborious to apply 
and hence using his method the distribution 
functions and dispersion curves have been cal¬ 
culated for a large number of alkali halides 
and crystals belonging to the diamond struc¬ 
ture using different types of force constant 
models. Placzek and Van Hove^^ showed 
that the energy distribution of neutrons in¬ 
coherently scattered by one phonon process is 
directly connected with the frequency distri¬ 
bution function of the crystal and hence each, 
observed group of scattered neutrons will yield 
a pair of values of ^ and k belonging to the 
dispersion relation which can thus be con¬ 
structed by repeated observation. This was 
done experimentally for the first time by 
Brockhouse and lyengar^^i thereby establishing 
the validity of the Born-Karman theory of 
the vibrations of a crystal. Such dispersion 
curves are not envisaged in the Raman theory. 
By comparing the experimentally observed 
dispersion curves in the case of many cubic 
crystals with those to be expected theoreti¬ 
cally on the Born theory using various lat¬ 
tice dynamical models, it has been possible to 
fix up the particular type of force constant 
model which gives the be^ fit for any parti¬ 
cular crystal. 

According to the selection rules, only the 
(3 p — 3) frequencies in the limit k->0 can 
appear in the first order Raman Effect or infra¬ 
red absorption, while in the second order 
Raman spectrum, all combinations of frequen¬ 
cies from the same wave vector including those 
from the acoustic branches are allowed. The 


second order Raman spectra of all cubic crys¬ 
tals should be of the nature of a continuum 
extending from 0 to 2 exhibiting some broad 
maxima. The inadequacy of the continuous fre¬ 
quency distribution as envisaged in the Born 
theory to explain the sharp lines observed in the 
Raman spectra of diamond and alkali halides 
gave rise to the concept of the critical points^^^ 
and their activity in optical processes. At a 
critical point there is a discontinuity in the 
scope of the frequency distribution and the 
phonon frequencies corresponding to these 
critical points can appear as octaves and com¬ 
binations in the second order Raman and infra¬ 
red absorption processes. Johnson and Loudon^^ 
applied these critical point phonon frequencies 
and the selection rules for their activity as 
given by Briman^-^ for the interpretation of the 
frequency shifts of the prominent peaks or 
lines in the second order Raman spectra and 
infrared absorption spectra of diamond and 
alkali halides. 

From a critical examination of the Raman 
dynamics in terms of the Born dynamics, it 
was pointed out by the author^-^ that the modes 
of vibration corres/ponding to the prominent 
critical points P, L, X, M and R are identical 
with the super cell modes envisaged in the 
Raman theory. These critical points except P 
are situated ait the. extremities of the disper¬ 
sion curves along symmetry directions of the 
crystal lattice and, therefore, involve a phase 
difference of tt at least along one of three axes. 
In the case of NaCl type of structures, there 
are 1 JT, 4 L and 4 X critical points making a 
total of 9 modes with distinct frequencies 
which correspond to the nine Raman modes 
for this type of structure.^^ In the case of the 
CsCl structure, there are IP, 2 R, 4 M and 
4X critical points making a total of 11 modes 
corresponding to the 11 Raman modes.<> The 
frequencies of the Raman modes have been 
identified and estimated from the dispersion 
curves obtained from experiments on the in¬ 
elastic scattering of neutrons, in the case of 
alkali halides-'^^-ST and have been used to account 
for the frequency shifts of the prominent lines 
in their second order Raman spectra. In con¬ 
clusion, it is of interest to note that Raman 
dynamics formulated in 1943 contains the essen¬ 
tial part of the most general theory and is an 
extremely practicable and simple approach for 
getting a physical and quantitative account of 
the super cell modes. The octaves and com¬ 
bination of the super cell modes which are 
allowed in the two phonon scattering processes 
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account for the prominent features of the ob¬ 
served second order spectra of cubic crystals. 
In order to account for the minor details, it is 
necessary to take into consideration the higher 
order super cell modes in the Raman theory 
corresponding to critical points etc. 

Expressions for the frequencies of the Raman 
modes are available^'''^-'-^ and the analysis is 
very simple even though the inclusion of 
polarisability and ionic character can improve 
the agreement between the observed and cal¬ 
culated frequencies. The expressions for the 
elastic constants, and for the limiting frequen¬ 
cies along symmetry directions calculated on 
this model agree well with those calculated 
cn the conventional lattice dynamics of Born 
using suitable force constant models. It is to 
be pointed out that neither Raman dynamics 
nor the most general Born dynamics as work¬ 
ed O'Ut at present can offer any satisfactory 
explanation for the intensity distribution an'^ 
the polarisation characteristics of the second 
order Raman spectra. 

The complete bibliography on Raman lat¬ 
tice dynamics and its applications is appended 
below. 
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SIR C. V. RAMAN^S WORK ON THE DYNAMICS OF VIBRATIONS 

B. S. MADHAVARAO 
Indian Institute oj Science, Bangalore 


T WISH to refer here briefly to some mathe- 
matical aspects of the earlier work of 
Raman related to the theory of vibratmns of 
several types. This work was done durmg the 
years 1914 onwards at Calcutta when he was. 
greatly interested in acoustics, specially m the 
subject of Indian musical instruments. It is 
interesting to recall in this connection a few 
remarks made by Dr. Ganesh Prasad, a pure 
mathematician of high calibre, in his Presiden 
tial Address to the Physico-Mathematics Sec¬ 
tion of the Indian Association for the Cultiva¬ 
tion of Science (Report for 1914, p. 39), vtz,, 
“Prof. Raman is well known to you all as an 
experimentalist of worldwide reputation. But 
some of you wiU feel surprised to learn that 
by his recent mathematical researches, he has) 
firmly established his claim to be considered 
a sound mathematician. The two papers which 
he read before the Calcutta Mathematical 
Society during the current year are very 
valuable, and I trust he will continue his 
mathematical researches.” It is indeed fortu¬ 
nate for science that Raman did not take 
Ganesh Prasad's advice to continue research in 
mathematics for its own sake, but, like a sound 
mathematician, decided to use mathematics to 
help him expound new physical phenomena of 
his own creation ! 

His contributions to the theory of vibra¬ 
tions have been numerous, but I shall just 
choose a few which appear to be of mathe¬ 
matical interest. The first one relates to the 
general investigations on the maintenance of 
vibrations in strings (Bull. No, 6, 1912, Ind. 
Assoc. Cult. Science), and deals with several 
topics, specially the difficult case of the in¬ 
homogeneous string. The nature of the mathe¬ 
matics employed is the one based on Rayleigh’s 
classical book on the ‘‘Theory of Sound”, which 
Raman had thoroughly mastered. Plenty of 
mathematics has been used, but is always 
accompanied by experimental details illustrat¬ 
ing the mathematical results, and also the dif¬ 


ferent types of maintenance are explained by 
beautiful figures. It is well known that the 
topic of vibrations of an inhomogeneous string 
is really the Sturm-Liouville eigenvalue prob¬ 
lem (Hilbert-Courant, Methoden der Math. 
Phys., 1924, p. 237), and it is interesting to 
note that Raman has beautifully succeeded in 
transferring this eigenvalue problem for the 
case of maintenance of vibrations also, by sim¬ 
ple physical explanations rather than by the 
use of the difficult naathematical techniques in¬ 
volved. Such an appi'oach is also evident in 
his investigations (Bull. No. 11, 1914) on the 
maintenance of combinational vibrations by 
two simple harmonic forces, and by other types 
of periodic fields. 

The most interesting of his researches on the 
vibration of strings is contained in the com¬ 
prehensive memoir (Bull. No. 15, 1918, pp. 1- 
157) on the mathema/tical theory of the vibra¬ 
tion of bowed strings, and of musical instru¬ 
ments of the violin family with experimental 
verifications of the results. The necessary dyna¬ 
mical theory is developed using Langrange’s 
equations of motion for simple and forced 
vibrations, and the notion of normal co-ordi¬ 
nates. A Fourier analysis is made of the types 
of possible motions, and the difficult question 
of convergence of the Fourier sci'ies is diialt 
with in a physically intuitive manner, using 
just the essential mathematical steps. In view 
of the complexity of the problem, emphasis is 
laid upon the cases which are of practical inte¬ 
rest, and the choice of these cases exhibits 
clearly his ability to overcome difficult mathe¬ 
matical hurdles. This certainly goes to hisj 
credit if only we realise that, even with the 
present-day techniques of mathematical phy¬ 
sics. relating to vibration and sigcnvalue prob¬ 
lems, the complex case dealt with in this 
Memoir cannot be solved in full. One of the 
important results in this paper is the quanti¬ 
tative explanation of the effect of a mute on 
the quality of the violin tune. Another re- 
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markable result of mathematical interest is his 
analysis of the nature of motion when n, the 
number of discontinuities, is a prime >1, or 
is composite. A careful examination of the 
manner in which this analysis is accomplished 
shows' that he has not used any sophisticated 
results of prime number theory, but just the 
definition of a' prime number! 

Another investigation relating to the vibra¬ 
tions of circular membranes is also of great 
interest. It is well known that percussion in¬ 
struments, generally speaking, give rise to in¬ 
harmonic overtones, and are thus musically 
imperfect. The Indian Mridanga forms a re¬ 
markable exception to this rule as found by 
Raman experimentally. The character of vibra¬ 
tions of the associated heterogeneous mem¬ 
brane which gives rise to these significant pro¬ 
perties was investigated by sand figures, and 
definite quantitative results obtained. The prob¬ 
lem of oscillations of heterogeneous mem¬ 
branes is a complicated one, and it is difficult 
to solve it completely with all the resources, 
of advanced mathematical physics. It is again 
a general Sturm-Liouville eigenvalue prob¬ 
lem, whose solution demands an extensive 
knowledge of integral equations theory (Hil¬ 
bert, Ibid., pp. 255, and 10, p. 273). It is very 
interesting to note that the result of ph.ysical 


interest mentioned at the end of paragraph 2, 
p. 279 of the above reference is inherent in 
Raman’s experimental results. 

Lastly, a result of rather academic interest 
is Raman’s attempt at a classical derivation of 
the Compton effect (of which the Raman Effect 
is the optical analogue) by using the theory of 
vibrations (Ind. J. Phys., 3, p. 357) based on 
the result that even the most arbitrary type of 
wave disturbance can be represented as the 
superposition of plane trains of waves travel¬ 
ling in all directions in space. 

In conclusion, I might mention that Raman 
always evinced a keen interest in topics of 
mathematics, even of the purest type. I re¬ 
member, when I was a student of the M.Sc. 
Pure Mathematics course of the Calcutta Uni¬ 
versity during 1919-21, and he was the Palit 
Professor of Physics, his finding time to ques¬ 
tion me (a young student of about 20 years 
then) as to what I was learning, and listen to 
my talking about topics like Algebra of Quan- 
tics, Projective and Differential Geometry. He 
retained this interest in Pure Mathematics, 
which he often likened to an art like painting 
or music, throughout his life. Such great men 
of wide interests, and broad vision are rare 
indeed. 


ELASTIC CONSTANTS AND SUB-HARMONICITY 
B. R. SETH 

Dibrugarh University, Dibrugarh, Assam 


1. Introduction 

NE of the subjects which interested C. V. 
Raman was that of internal couple-stresses 
produced in crystals subjected to severe defor¬ 
mation. This required the introduction of addi¬ 
tional elastic constants. Ho applied it to the 
determination of the ela.stic constants of cubic 
crystals at the macrc-lcvcl. 

Internal moments are essentially a micro¬ 
phenomenon and cannot be of much use in 
macro-measurements of elastic constants. 
Recently, unsuccessful attempts have been 
made to use this concept to explain fatigue. 
It is also being used in turbulence where it 
may bear some fruit, as any further work in 
this subject must now be at the macro-level. 

As regards' rotation effects, these can be pro¬ 
duced by the second order terms in the strain 
tensor itself, which are neglected in the clasr 


sical treatment. Actually, the elastic fields are 
sub- or super-harmonic in character, and, con¬ 
tain. rotation or spin effects as particular cases. 
The classical bi-harmonic or harmonic fields 
are only degenerate forms, and hence do not 
exhibit these effects. If this is taken into con¬ 
sideration, the assumption of additional elas¬ 
tic constants for crystals, isotropic at the 
macro-level, need not be made. We shall now 
prove the sub- or super-harmonicity of the 
elastic fields. 

2. Equations of Equilibrium 

Let the undeformed and the deformed co¬ 
ordinates of the position of a particle be X'' and 
.x'', ( 7 * = 1, 2, 3) respectively, so that the de¬ 
formation is given by 

u*- - x'* - xr, x'- = f (X\ X^ X^} 

x\ x®) = (X, y, z). 


( 2 . 1 ) 
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Assuming for simplicity that both systems are 
rectangular cartesian the Almansi strain ten- 
sor is : 

2e„ = 5, i - X“, i Xa, j = Ml, i + 

ij i.i ' rctn\ 


A linear stress-strain tensor law is quite ade¬ 
quate for our purpose, so that 


Tii 


— y^ij€aa ‘ 

= Ao:jeaa -t- j)^ 


(2.3) 


where 

2e«a= 3-X“,iXa,i (2.4) 

and the comma denotes differentiation with 

respect to i or j. It should be noted that 
the first strain invariant of the Almansi tensor. 

Substituting the value of T.. from (2.3) in 

.— 0 and simplifying, we get 

’ Caa,i= lcJii(X^X' j). (2-5) 

In (2.5) J,-^- is the Jacobian of X'' and X’’, j. 
with respect to and and 



A typical form of (2.5) is 

= 1 c [J« (XS x\ y) + (X^X^ 2) 

* + J„ iX\ X-, y) + J« (X“. X“, z) 

+ J„ (X^ X", y) + Jrt (X», X», z']. 

(2.7) 

Eliminating between the three equations 
taken in pairs', we get 

J,,. (X^-, V“X0 = 0. (2-8) 

It should be noted that 

^ ^ h d ^ 

~ "■ c)x.‘ • 

A typical form of (2.8) is 

J„ (X\ V- XI) + J:,j, (X^ V- X“) 

+ J^„ (X^ V= X-’) = 0. (2.9) 

The complete solution of the equation. (2.8) is 
V-X’'= VoT (X\X-, X'>). (2.10) 

where 

Vo ^ + J I- Jc ^^2 ' 

Jij (X‘, X7) # 0. i, j - 1, 2, 3 
and T is an arbitrary function of X''^ 

From (2.10) we see that X'* are sub- or super- 
harmonic functions. 


MY PROFESSOR 
N. S. NAGENDRA NATH 

Vniversity Professor of Mathematics, Patna University, Patna^5 

TT was just a happy and unforgettable event outlook which appeared to me like a mountain 
in my life that I met my Professor by sheer peak and I had ohosen my guru from 
accident who had just joined the Indian Insti- that moment. 

tute of Science as its Director and Professor The new Department of Physics had to be 
of Physics, and I had gone to the Institute to: organised. The work that was entrusted to me 
secure admission in the Electrical Technology was to prepare a list of books in Physics and 
Department. lYhen I was leaving the Depart- Mathematics for the library. I })reparecl a long 
ment after securing admission, I said to my- list which contained quite a number of books 
self, why not meet the Nobel Laureate on the in the purest of Pure Mathematics which could 
plea of becoming his research scholar! I had only be procured, from Kohlers Antiquariuni 
no hope that I would get admission in the Phy- in Germany. I had thought that the Pi'ofessor 
sics Department as a research scholar as I had would make his own selection from my list, 
graduated in mathematics. After a thorough but he simply dittoed the list and said that 
interview lasting till the evening, he stood up. I had to prepare additional lists from time to 
and patted me and said that I could join the time. 

Department as his research scholar. I then One day I picked up enough courage to tell 
told him my plight that I had already secured him that a teacher of mine who was' cxccp- 
adimssion in the E.T. Department. He appear- tio-nally brilliant in Pure Mathematics was at 
ed to feel annoyed but then he said that I had that moment without a job. He said : “Do 
to give up the admission in the E.T. Depart- you really think so?” “Yes,” I replied. “All 
ment I said that I would very gladly do so right, ask him to meet me,’’ he said. The teacher 
and join his Department. I was overwhelmed met him and he was taken as a research scho- 
by his kindness and generosity, and academic lar, Professor observedL no w^ter-tight com- 
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partments between one subject and another 
and this was to be seen in his lectures draw¬ 
ing analogies from one discipline to another. 

I do not remember a single occasion when 
Professor talked with me anything other than 
academic problems. When we were discussing 
some problem, he received the day’s dak which 
contained a letter from Professor V. M. Goldt- 
schmidt that he would accept an assignment 
in the Institute. A letter from a top scientist 
in the Siemens had also been received indi¬ 
cating that he too would accept an assignment 
in the Institute. Professor was perhaps in con¬ 
tact with a number of others! also. 

His encouragement to beginners was unsur¬ 
passed. One day when I told him that I had 
found the explanation of the Raman line in 
diamond which had been mentioned by him as 
an outstanding problem in his Nobel address, 
he asked me what it was. I said that the Raman 
line was to be attributed to the mutual vibra¬ 
tion of the two face-centred lattices compos¬ 
ing the diamond lattice ; he simply yelled out, 
‘‘You are right, you are right,” and insisted 
that the research paper should be immediately 
written up. He was in ecstasy over this work. 
I found myself elected to the Fellowship of 
the Indian Academy of Sciences at the age of 
23 years of ^which Profe.'^^sor had given no ink¬ 
ling to me. ! 

One day/ Parthasarathy was to give an 
account of the determination of the velocity 
of sound in organic liquids by the method of 
diffraction of light by ultrasonic waves. Hardly 
had he finished the description of the experi¬ 
mental .set-up, (than P''oressor raised the query 
—What is the number of diffraction orders 
expected on the basis of Brilloiiin’s theory ?— 
The reply was two first orders of weak inten¬ 
sity. What wa.S' the fact, was the next query. 
A number of diffraction orders not in agree¬ 
ment with the theory. Profcs.sor went to the 
board and said that the theory should be deve¬ 
loped in a different way. A sound wave creates 
compressions and rarefactions. A light beam 


would be slowed in the region of compres¬ 
sions and it would move faster in the region 
of rarefactions, and so a plane wavefront would 
become a corrugated wavefront like a zinc 
sheet usied for building purposes. Professor 
said that an analysis of this corrugated wave- 
front would explain the unexplained results. 
When I went to him next day giving an ex¬ 
planation of the results on the hasisj of his* 
ideas, he said it was all correct and that start¬ 
ed a series of papers by him and myself which 
has come to be known in literature as Raman- 
Nath Theory. Though tjis outlook was essen¬ 
tially that of an experimental physicist, he 
would insist on the physical significance of 
every theoretical result.* He had a stock in 
trade of certain physical results and he would 
liberally draw on them to explain results in 
a different subject altogether. Once Profes¬ 
sor Max Born exclaimed, “He leaps over 
Mathematics.’ 

In November 1969, he and Lady Lokasundari 
’Raman were graciously pleased to attend the 
marriage reception of my daughter. Professor 
drew me aside outside the reception hall and 
told me for nearly half-an-hour that his latest; 
problem was to give a proper theory of earth¬ 
quakes. The present theories were based on, 
models which were highly deficient as they did 
not properly take into account the shape of 
the earth and the wave nature of ithe disfturb- 
ance. 

The blue of the sky, the blue of the sea, the 
colours of shells, the colours of flowers, the 
music of pianoforte string, the music of the 
Indian musical drum, molecular vibrations, 
diamond and its properties, crystals, nature of 
vision, make a gamut of beautiful things which 
he pursued, and so long as these beautiful 
things! are there, Professor’s name will always 
be there to guide further work. Truly it can 
be said of his motto in life— 

‘Beauty is truth, truth beauty’—that is all 
Ye know on earth and all ye need to know.!! 

(Keats). 


THE RAMAN-NATH THEORY 
S. CHANDRASEKHAR 

DejMrtment of Physics, University of Mysore,Mysore-6 


I T is scarcely possible in an article of this' 
type to do full justice to Professor Raman’s 
monumental contributions to Optics and Dif¬ 
fraction which extended over a period of 


and-a-half decades. We shall, therefore, con¬ 
fine our attention to an aspect of his work 
carried out in Bangalore between the years 
1935-1937, 
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In 1932, Debye and Sears^ in the United 
States and Lucas and Biquard- in France de¬ 
scribed some beautiful experiments on the dif¬ 
fraction of light by ultrasonic waves in a 
liquid. A parallel beam of monochromatic light 
is incident normally on a rectangular cell con¬ 
taining a liquid. If the liquid is traversed by 
ultrasonic waves generated by a quartz oscil¬ 
lator placed at the top of the cell, diffraction 
spectra are seen in the transmitted beam, 
similar to those produced by an ordinary ruled 
grating, the diffraction maxima satisfying the 
condition sin 8 — ± where ^ and 

are respectively the wavelengths of the inci¬ 
dent light and the sound waves in the medium. 
These experiments' were suggested by a 
theory given earlier by Brillouin of the scat¬ 
tering of light by thermal waves in a homo¬ 
geneous medium. The thermal waves give rise 
to periodic stratifications in the refractive in¬ 
dex, so that the light scattering may be looked 
upon as a Bragg reflexion. The velocity of the 
waves produces a small Doppler shift in the 
frequency of the scattered light. In fact, Raman 
and his co-workers applied this technique to 
investigate the dispersion of hjrpersonic velo¬ 
cities in liquids at very high frequencies. Their 
measurements provided the first conclusive evi¬ 
dence of the existence of a rigidity modulus 
in ordinary liquids at these frequencies, a re¬ 
sult which had an important bearing on mole¬ 
cular theories of the liquid state. 

The diffraction by artificially generated elas¬ 
tic waves, however, turned out to be a much 
more complex phenomenon, and it was clear 
that the elementary theory of the optical grat- 


cular success. In his treatise on. UltrasonicsJ 
Bergmann wrote of this theox'y : ‘Tt was a 
great achievement on the part of Raman and 
Nagendra Nath when they succeeded in clear¬ 
ing up the greater part of these phenomena, 
some of which arc very complex, in several 
of their publications....” The basic idea 
underlying the Raman-Nath theory is that the 
sound wave acts as a pure 2)}iasc grating so that 
the emergent optical wavefront is corrugated. 
This idea at once led to quantitatively satis¬ 
factory values of the intensity distribution of 
the spectra and of the Doppler shifts in the 
frequency of the diffracted light. 

There has been continued interest in the 
theory because of the large number of appli¬ 
cations of the effect in technology and indus¬ 
try. (A full list of references to such applica¬ 
tions can be found in. Section 10.2 of the annual 
indexes to the Journal of the Acoustical Society 
'Of America.) Various refinements of the theory 
have been developed in subsequent years. A 
notable contribution was that of Bhatia and 
Noble,who derived a general and vigorous, 
electromagnetic treatment of the phenomenon. 
Despite the formal rigour of these later treat¬ 
ments, it is clear from recent publications** ^^' 
that, in practice, the Raman-Nath equation 
still offers the best method of compiling the 
intensities of the spectra. 

The idea of the phase grating has bc'on used 
in the theory of scattering of high energy par¬ 
ticles by a central force (see, e.q., ref. 11) and 
also in the interpretation of polarized diffrac¬ 
tion patterns from cholesteric liquid crystals. 


ing did not suffice to explain the observa¬ 
tions. The intensities of the higher order spec¬ 
tra were considerably greater than expected 
from the simple theory. Furthermore, the in¬ 
tensity distribution in the different spectra 
varied in an irregular manner with the change 
of wavelength and direction of the incident 
light, as also with the change of amplitude of 
the sound wave. Debye and Sears^ at first 
attempted to explain the higher orders as due 
to overtones in the quartz crystal. Theories 
w^ere proposed by Debye,Lucas and Biquard^ 
and Brillouin,5 but none of them accounted 
for the intensities of the higher orders and 
their variations under different experimental 
conditions. 

In 1935, Raman and Nagendra Nath® put 
forward an elegant explanation of the pheno¬ 
menon wffiich at once proved to be a specta- 
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PROFESSOR RAMAN’S CONTRIBUTIONS TO SPECTROSCOPY 

A. K. RAMDAS 

Department of Physics, Purdue. University, Lafayette, Indwia, USA 


TN h.is long and extraordinarily creative 
scientific career, Professor C. V. Raman 
made a large number of pioneering contribu¬ 
tions) to many branches of classical and modern 
physics. Of these, the Raman Effect, discovered 
by him in 1928, is rightly regarded as his 
greatest contribution to contemporary physics. 
Besides being a very significant discovery in 
the context of the quantum theory of matter 
and radiation, it created an entirely new 
branch of spectroscopy and he can. thus be 
regarded as one of the great spectroscopists of 
this century. In this article, I wish to recall 
some of the signiftcant contributions which he 
and his students made to the study of matter 
by spectroscopic techniques. 

Deeply impressed by the '‘wonderful blue 
opalescence of the Mediterranean Sea’* during 
a sea voyage in 1921, Raman embarked^ on a 
comprehensive study of scattering of light by 
matter in all states of aggregation. At this 

time he had already earned international repu¬ 
tation for his work on physical optics and 

acoustics ; the study of scattering of light per¬ 

haps marks his first serious program in mole¬ 
cular and atomic physics. In the essay enti¬ 
tled, “Molecular Diffraction of Light”- he gave 
a masterly review of the status of the subject 
in 1922 and identified the significant problems: 
in the field. Chapter VIII, “The Doppler Effect 
in Molecular Scattering”, and Chapter IX, 
“Molecular Diffraction and the Quantum 
Theory of Light’’ are particularly prophetic in 
the light of subsequent developments. The 

essay already contained a large number of ori¬ 
ginal observations. The next six years wit¬ 
nessed a steady stream of contributions on light 
scattering from his laboratory. During the 
course of these studies “evidence was encoun¬ 
tered of the presence of a disturbing effect’ ; 
even in very pure liquids, Rayleigh scattering 
was accompanied by feeble radiation with 
altered wavelength.'^ Attempts to spectroscopi¬ 
cally analyze this “special type of feeble 
fluorescence” in 1924 and 1925 were not met 
with success.•• The article of 1928, ‘’A New 
Radiation”,*^ gives a beautiful and inspiring 
account of how Raman took the series of steps 
in the study of this “feeble fluorescence”, end¬ 
ing in the use of monochromatic exciting light 
provided by a powerful mercury arc and, ini¬ 


tially a pocket spectroscope, then a spectro¬ 
graph, to analyze the scattered radiation. The 
results were truly dramatic. Each incident 
exciting line of frequency was accompanied 
by weaker lines, of frequency ± 1, 

2, 3. Raman attributed the additional 

lines to an energy exchange between the inci¬ 
dent photon and the quantized energy levels, 
hcoi, of the scattering medium, i.e., the new 
lines ‘%~w .and d-correspond to a partial 
exchange of energy in which the medium is 
excited to or de-excited from an energy level 
hco.i above the ground state. The additional 
lines occur in pairs displaced equally in fre¬ 
quency to the high and the low frequency side 
of the exciting line. In the very first publi¬ 
cation, it was shown that the effect is exhi¬ 
bited by gases, liquids, crystals and amorphous 
solids and that it is a “phenomenon whose uni¬ 
versal nature has to be recognized”The new 
lines observed are characteristic of the scat¬ 
tering medium and the energy shifts of the 
“Raman lines” are independent of the fre¬ 
quency of the incident radiation. Until very 
recently, Raman spectroscopy was limited to 
vibrational and. rotational spectra of gases, 
liquids and crystals which occur in the near 
and far infrared when studied as absorption 
spectra. Indeed, the selection rules for Raman 
and infrared spectra being different, the two 
techniques are complementary. Moreover, 
the ease of spectroscopy in the visible region 
is an attractive feature of Raman spectroscopy. 

In the years following the discovery of the 
Raman Effect, Professor Raman and his stu¬ 
dents exploited it with great energy and 
ingenuity. His leadership undoubtedly contri¬ 
buted to a thorough understanding of the vari¬ 
ous aspects of the subject. A study of the 
Raman spectra of crystals figured prominently^^ 
in his .program of research from the very first 
observation of the Raman Effect. Raman spec¬ 
trum of diamond, Raman spectra of crystal¬ 
line powders, and a complete study of the 
effect of crystal orientation on the Raman, 
spectra of single crystals are some of the many 
investigations which could be cited. In a paper 
on the a-/^ transformation of quartz published 
in 1940, Raman, and Nedungaidi^* proposed the 
very important concept connecting a specific 
vibrational mode and the phase transition. 
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Similar ideas were developed independently 
many years later by Cochran’^ in connection 
with ferroelectric transitions in crystals. Th© 
subject of specific normal modes in relation to* 
phase transition is of great current interest.s 
Raman had an abiding interest in lattice dyna¬ 
mics and stimulated a large number of excel¬ 
lent studies of the second order Raman Effect 
of crystals using the Rasetti technique.^ 

Another closely related area in light scat¬ 
tering to which Raman and his students made 
many significant contributions is the spectro¬ 
scopic analysis of Brillouin scattering in liquids 
and solids.High resolution interferometry 
and suitable sources were effectively used to- 
study thisj phenomenon and a large number 
of important results were obtained. The work 
of Raman and Venkateswaran^i on viscous 
liquids like glycerine brought out features; 
significant for the understanding of the nature 
of the liquid state. Raman and Venkates- 
warani- and Sibaiya^^ studied BriEouin scat¬ 
tering in crystals and determined sound velo¬ 
cities in them. Using the Rasetti technique, 
Krishnan^-^ and Chandrasekharan^^ obtained 
some of the most interesting results in the 
study of BriEouin scattering in crystals. The 
whole program has the unmistakaible stamp- 
of Raman’s inspiring leadership. 

The scientific investigation of diamond was 
always very dear to Professor Raman. In the 
course of extended studies on the subject, he 
initiated the study of its photoconductivity,^® 
luminescence!'^ and infrared spectra.!® Many 
of these methods were used in these investiga¬ 
tions long before they became a standard part 
of soEd-state spectroscopy. 

It is appropriate to remark here that Raman 
spectroscopy has reached a new level of sophis¬ 
tication, thanks to the invention of lasers. 
Raman spectra associated with polaritons, 
plasmons, magnons, Landau levels and electro¬ 
nic levels of ions and impurities have been 
observed.!® Moreover, quantitative studies of 
directional effects, polarization, scattering effi¬ 
ciency and the stimulated Raman Effect^® have 


been possible with the introduction of lasers. 
A tunable stimulated Raman scattering from 
mobile carriers in siemiconductors, discovered 
by Patel and co-workers,-! holds a great pro¬ 
mise for high resolution spectroscopy in the 
infrared. These developments came in the 
last decade of Raman’s life ; it should have 
brought great satisfaction to him that what 
started with his curiosity about the origin of 
the blue of the ocemiie waters has grown into 
a rich field replete with new discoveries. 
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LASER RAMAN SPECTROSCOPY OF ORGANIC COMPOUNDS 

P. M. NAIR, A. P. B. SINHA and K. VENKATARAMAN 
National Chemical Laboratory^ Poona-8 


innHE weakness of the Raman scattering and 
the experimental difficulties in obtaining 
good Raman spectra had, in the past, prevent¬ 
ed extensive application of Raman spectro¬ 
scopy in the study of organic compounds, 
although its potentialities are at least as great 
as those of IR spectroscopy. The advent of 
continuous: wave gas lasers in recent years, has 
brought about a radical change in this situa¬ 
tion. The difficulties and inadequacies of ear¬ 
lier experimental techniques have now been 
overcome and a great spurt of activity in the 
applications of Raman spectroscopy may bo 
expected in the near future. 

As compared with IR, Raman spectroscopy 
has a number of advantages. Glass cells and 
aqueous solutions may be employed. Solids 
may be studied directly without mulling. Un¬ 
like in IR spectroscopy, it is possible to make 
suitable choice of incident radiation so that 
the scattered radiation falls in a region which 
is, readily observable. Moreover, depolarization, 
measurements give additional information. How¬ 
ever, in actual practice, it has not been pos¬ 
sible to avail of these advantages because of 
the low istensity of Raman lines. In conven¬ 
tional Raman spectroscopy, the intense blue 
line of the mercury arc is generally used as. 
the exciting radiation. As a consequence, obser¬ 
vation of spectra is often rendered, difficult by 
fluorescence and photo-decomposition. The 
photographic method has been the most widely 
employed for recording spectra, and with the 
prolonged exposures that are generally requir¬ 
ed, the large intensity of the central part of 
the scattered radiation, representing Rayleigh 
sfcattering, tends to smudge out Raman lines in 
the neighbourhood because of scattering from 
the photographic plate. Very often these lines 
are of considerable interest. For materials 
which absorb over very wide ranges, it is prac¬ 
tically impossible to obtain Raman spectra in 
the conventional manner. These difficulties 
have now been overcome with the extremely 
high intensities obtained in laser beams. Laser 
beams arc readily focussed on to small sam¬ 
ples. There is no difficulty any more in re¬ 
cording small Raman s.hifts. It is now 
possible to study Raman spectra of even mate- 
rtal? like graphite. Also, the line widths ob¬ 


tainable with lasers are about an order of 
magnitude smaller than for the mercury line. 
Spectra of very high resolution can, therefore, 
be obtained, A number of laser Raman spectro¬ 
meters have been marketed by instrument 
manufacturers (Cary, Perkin-Elmer, etc.). 

This' revolution in instrumental technique has 
not yet aflccted organic chemistry in a big 
way. Nevertheless, some interesting laser 
Raman studies have appeared. Several un- 
saturated acyclic monoterpenes have been in¬ 
vestigated and Raman intensities and depolar¬ 
ization ratios of C—C stretching vibrations 
have been discussed in terms of structural fea¬ 
tures, i It has been shown that 4-methyl-iso- 
chroman exhibits two conformations in the 
liquid state while only one is shown in the 
solid state.- It has been recognised'* that 
Raman scattering of steroid derivatives is 
dominated by skeletal vibrations involving 
carbon-carbon bonds, and it has been found 
that polar functional groups of these molecules 
scatter relatively poorly. If substituent effects 
on the skeletal modes are small and they are 
analyzable as electronic and mass effects then, 
Raman spectral data may be empirically used 
for recognition of ring systems'. Exploratory 
work done in this context has already yielded 
useful results. Examination of a series of 
cedranes hasS shown that a set of five intense 
Raman bands between 500 and 900 cm-"* is cha¬ 
racteristic of the cedrane skeleton.’ Similarly, 
a set of seven Raman bands in the region 350 
to 1100 cm "* has been found to characterise a 
pinanc ring system.*'* It has been shown** from 
laser Raman study of the longitudinal accor¬ 
dion motion in polymethylene liquids that the 
abundance of trans conformation falls as chain 
length increases. The abundance is vanishingly 
small for n ^ 9. A temperature study of laser 
Raman effect on chlorocyclopentane has shown 
that the barrier to pseudo-rotation in the sys¬ 
tem is at least an order of magnitude higher 
than previous estimates.'^ Laser Raman stu¬ 
dies on polymers have also appeared.*^ 

More active pursuit of applications of laser 
Raman spectroscopy in the study of structure 
and conformation of organic molecules may 
be expected very soon. Effort in this area is 
apparently limited at present by poor access 
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to instruments. But this situation is bound to 
change with time. 
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STUDIES OF THE STRUCTURE AND PROPERTIES OF DIAMOjSfD 

(MISS) A. MANI 

Deputy Directory-General of Observatories, New De.liriyfl 


aiR C. V. RAMAN’S interest in the beauty of 
^ the diamond and its remarkable structure 
and properties was a life-long involvement 
although in later years it was overshadowed 
by his love of flowers and his search for an 
explanation of the origin of their colours and 
an understanding of the physiology of vision. 
‘'Opportunities for observing the luminescence 
of diamond in an impressive fashion first pre¬ 
sented themselves.in the year 1930 in 

connection with spectroscopic studies on the 
scattering of light in crystals...... It was 

then found that the luminescence spectrum of 
diamond recorded itself on the spectrograms' 
simultaneously with the scattering of light in 
the crystal, its leading feature being a band 
at 4155 A.U. and its intensity varying enor¬ 
mously from specimen to specimen.The 

difficulty of obtaining suitable material dis¬ 
couraged the pursuit of the subject” (Raman, 
1944). Later on, noting that “cleavage plates 
of diamonds of excellent quality and good size 
could be obtained at very modest prices and 
that diamond in this form was more suitable 
for physical investigations than the high-priced 
brilliants of the jeweller’s trade” Sir C. V. 
Raman acquired a few specimens, which led to 
a very fruitful series of investigations on the 
scattering and absorption of light in diamond 
and its photoluminescence at various tempe¬ 
ratures by Dr. p. G. N. Nayar (1941, 1942). 

The researches of Dr. Nayar in 1941 and 
1942 on the luminescence and absorption spec¬ 
tra of diamonds demonstrated the existence of 
many more vibrations of the diamond struc¬ 
ture with discrete frequencies than the single 
line with a frequency shift of 1332 cm'i which 
appears in the Raman spectrum of diamond 
(Ramaswami, 1930 ; Bhagavantam, 1930) The 
main results of the early investigations were 


summarised by Sir C. V. Haman in lii.s iT(‘.sL 
dential Address to the Eighth Annual Mc^oting 
of the Indian Academy of Sciences at Banga¬ 
lore in 1942 and published as a supplement to 
Current Science in January 1943. 

In 1942, Sir C. V. Raman purchased a repre¬ 
sentative collection of diamonds niim^d in 
Fanna in Central India and imlarged his 
collection of polished cleavage plates. Tlw dia¬ 
monds in his personal collection in 1.944 num¬ 
bered 310, consisting of crystals in llu'ir natu¬ 
ral condition, polished clc'avagt^ and cut 

brilliants of both Indian and Soutai African 
origin, a unique collection, probably un|)aral- 
leled anywhere in a scientists laboratory or 
museum/ Then followed a ])eriad of inttnse 
activity when almost every student, in tiu' Idiy- 
sics'. Department was working on one* aspt*ci 
or other of the properties of diamond and Iwrt 
S3rmposia on the structure and propendies of 
diamond were publi.cshod ; unciiimllrd in 

the scope and ranRe of the aspects studied mid 
the results obtained. 


uuuiKaio puonsncd 
in 1944 consisted of 17 papers. The lir.st iwi 
papers on the cr.v.stal symmetry and .striicUin 
of diamond, and the nature and origin of tin 
luminescence of diamond were by Sir (' V 
Raman himself. These were followed by 1.7 
papers by his asaociates and pupils on' the 
Raman spectrum of diamond, the Huoroscenee 
and absorption spectra of diamond in tlu' visi- 
ble region, tihe ultraviolet absorption .spectrum 
cf diamond, Inmincaconcc and birofringent !>al- 
terns in diamond, the intensity of X-ray re¬ 
flection by diamond. X-ray topographs of <ii,a- 
niond. X-ray reflection and the .structure of 
diamond, ultraviolet transparency patterns in 
diamond, the lattice spectrum and specilic heal 
ct diamond, the mangotic susceptibility of 
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diamond, the photoconductivity of diamond and 
the crystal forms of the Panna diamond. 
Though the papers were by individual workers, 
one can see the master’s hand in each, direct¬ 
ing an^ guiding and finally polishing the text 
of eaoh paper. His incomparable mastery of 
the English language, his insistence on per¬ 
fection' in everything one did, his vast and 
varied' knowledge combined with an over-, 
powering kindness^ andA magnanimity, the identi¬ 
fication and recognition of merit followed by 
encouragement and praise, often undeserved, 
were a continuous source of wonder to all those 
who’ had the privilege of working with him. 

- It was an exhilarating time, a rare experi¬ 
ence and privilege to work in the Physics 
Department of the Indian Institute of Science 
at that time, to see the pieces falling into plaice 
and meaning appear out of the most scattered 
and disconnected observations, when controlled 
and guided by the master’s hand. 

The second symposium on the structure and 
properties of diamond appeared in 1946, This 
consisted of 21 papers. The first paper on the 
crystal forms of diamond and their significance 
was by Sir C. V. Raman and S. Ramaseshan, 
The other papers related to the second order 
Ram^'n. spectrum and the temperature varia¬ 
tions of < the Raman lines, the thermal expan¬ 
sion of diamond, the crystal symmetry of dia¬ 
mond arid its X-ray reflections, the nature and 
origin of laminations in diamond, luminescence 
of diampnd excited by X-radiation, the X-ray 
topographs of diamond, the cleavage proper¬ 
ties of diamond, the Faraday eflect in diamond, 
the absorption spectra in the ultraviolet, visi¬ 
ble and infrared, the luminescence, phospho¬ 
rescence and the thermoluminescence of dia¬ 
monds and their local patterns and variations 
and a theory of the crystal forms of diamond. 

This extensive and wide-ranging study of 
the physical properties of diamond involved 
the development of a number of new tech¬ 
niques of observation and measurement. Those 
deserving special mention are the mapping of 
tihc ultraviolet transparency and X-ray reflec¬ 
tion intensity patterns developed respectively 
by Rend all and Ramachandran. Sir C, ’V. Raman 
showed that the luminescence of diamond was 
not as originally thought due to impurity 
atoms present in it but is physical in origin 
and fundamentally connected with the crystal 
structure of the diamond itself and is an in¬ 
herent property of the diamond. He explaiined 
the discrete frequencies associated with the 
41^2 AV and mz AU Ijne^ appearing in 


fluorescence and absorption spectra by a new 
theory of the dynamics of the crystal lattice. 
He described for the first time the crystal forms 
of the Panna diamond and showed that, 

Diamonds with tetrahedral symmetry of 
structure are in general blue luminescent ; 

Diamonds with octahedral symmetry are 
non-luminescent ; and 

Diamonds in which the tetrahedral and octa¬ 
hedral types of structure are intimately mix¬ 
ed exhibit the greenish-yellow type of lumi¬ 
nescence. The idea that the luminescence of 
diamond is associated with the interpenetra¬ 
tion of different crystal structures and the in- 
.homogeneity resulting therefrom was furnished 
by X-ray studies. The non-uniformity of 
structure of a plate of diamond was made 
manifest by the luminescence patterns, ultra¬ 
violet transparency patterns, structural bire¬ 
fringence patterns and later by the X-ray topo¬ 
graphs. To use. his own words, “All these 
patterns have an eventually similar origin, viz.^ 
the interpenetrative or lamellar twinning of the 
different possible crystal structures in dia¬ 
mond. The interpenetration of the positive and 
negative tetrahedral structures gives risei to- 
blue luminescence without any structural bire¬ 
fringence, the diamond remaining ultraviolet 
opaque. The interpenetration of the tetra¬ 
hedral and octahedral structures gives rise to 
the yellow luminescence accompanied by a 
banded structural birefringence and an imper¬ 
fect ultraviolet transparency. The lamellar 
twinning of the two possible octahedral struc¬ 
tures gives diamond which is both non-lumi- 
nescent and ultraviolet transparent but with a 
characteristic finely streaky birefringence.” 

Writing after a visit to Painna, Sir C. V. 
Raman drew attention to “the remarkable 
beauty of the Panna crystals with their exqui¬ 
sitely perfect geometric forms, their smooth 
lustrous' surfaces and the sharpness of the 
edges which divide the curved faces into dis¬ 
tinct sections”. We in our admiration and awe 
used to compare them to him, and his work, 
to quote his own words on Prof. S. Chandra¬ 
sekhar, “bears witness to his energy, the 
strength and range of his scientific interests 
and his powers of investigation and exposi¬ 
tion”. 
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Introduction 

IX years after the publication of the histo¬ 
rical paper on two types of diamonds by 
Robertson, Fox and Martin, i a short note 
on '‘A New X-Ray Effect” in Current 
Science by Professor Raman- heralded 
an era of extensive researches on diamond by 
him and his group. These studies lasted over 
two decades till Raman’s fascination for the 
physics of colour and vision became his more 
dominant interest. The researches’ have been 
published in various issues of the Proceedings 
of the Indian Academy of Sciences including 
two symposia,several memoirs of the Raman 
Research Institute*"^ and a comprehensive arti¬ 
cle.^* Occasionally, a few papers have appeared 
elsewhere" also. 

The new dynamic X-ray reflection was shown 
by Type I diamonds! only and was suggested 
to be a consequence of excitation of the high 
frequency infrared optical mode by X-ray pho¬ 
ton. If diamond structure has full holohedral 
symmetry (Oh), this mode (J' = 1332 cm'i) 


should be Raman-active and I.R.-inactivc 
However, Type I diamonds absorb in the funda 
mental region (6 to 13 though Type II d 
not. There are, besides, several contrastin 
properties of the two types, e.g., U.V. absorp 
tion, luminescence, birefringence, photoconduc 
tivity, etc. Thus, Type I diamonds absorb be 
low 3000 A, while Type II are transparer 
upto 2250 A. Similarly, Type I show fluores 
cence while Type II are non-luminescent. Th 
Bangalore group studied and correlated th 
diverse properties by studying a large numbe 
of diamonds of various origins (over 300) i 
the collection of Prof Raman. 

Diamond Patterns 

Besides spectroscopic studies in the conven 
tional way, luminescence patterns under ne£ 
U.V. excitation, U.V. transparency patterns an 
birefringence patterns of hundreds of di£ 
monds were photographed by Rendall, Ba 
Jayaraman and Ramachandran. Beside 
X-ray topographs, infrared transparency pal 
terns and phosphorescence patterns were ah 
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taken by Hamaohandran, Ramanathan and 
Chandrasekhar respectively. As a result of 
these studies, it was found that only a small 
percentage of diamonds was of Type A (Type 
I) and another small percentage of Type B 
(Type II) while a large majority of diamonds! 
was of composite nature. The A group dia¬ 
monds were isotopic, optically perfect, opaque 
to U.V. and blue luminescent. The group B 
diamonds were visibly birefringent, transpa¬ 
rent to U.V. and non-Luminescent. 

U.V. AND I.R. Absorption Spectra 
In addition to the already known facts, Bai, 
Mani and Ramanathan showed that several 
selective U.V. absorption bands, some of them 
quite sharp, appear upon the strong back¬ 
ground. The I.R. spectra were studied by 
Ramanathan and later by Raman himself. In 
the fundamental region bands at 1332, 1273, 
1219, 1176, 1087, 1010, 746 and 624 cm-i with 
degeneracies 3, 8, 6, 4, 6, 4, 6 and 8 respec¬ 
tively were identified as the 45 modes of ato¬ 
mic vibration of diamond lattice in accord¬ 
ance with Raman’s theory of lattice vibrations. 
Raman suggested that the contrasting beha¬ 
viour of I.R. absorption and other properties 
was a result of fundamental difference in lat¬ 
tice structure ; carbon atoms in two Bravais 
lattices in diamond give rise to tetrahedral, or 
octahedral structures. Raman’s class A are 
tetrahedral diamonds while class B octahedral. 
These two, however, are limiting cases. The 
octahedral diamonds are transparent in 6-13 ^ 
region while the absorption in the 3-6 region 
by all diamonds, according to Raman, is a 
second order process'. The Raman scattering 
experiments by Krishnan employing Rasetti 
technique with 2536 A radiation showed occur¬ 
rence of the well-known 1332 cm^’ line besides 
additional Raman lines, with frequency shifts! 
1925, 2175*5, 2245, 2267, 2300'*5, 2495, 2518, 

1609*5 and 2664*6 cm-k These lines were 
identified as octaves or allowed combinations, 
of the eight fundamental frequencies of dia¬ 
mond lattice mentioned above. 

The 4152 A and 5032 A Systems 
Mo^t of the Type A and composite diamonds 
emit two systems of bands with their princi¬ 
pal absorption and emission lines at 4152 A 
and 5032 A respectively. However, not only 
their absolute intensities but also their rela¬ 
tive intensities vary within wide limits. Nayar 
and later Mani made a detailed study of these 
emissions and were the first to observe the 
fine structure associated with them. The prin- 
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cipal line is accompanied in the 4152 A system 
by a large number of subsidiary lines which 
are due to lattice vibrations superposed on the 
main electronic transition. The absorption and 
excitation spectra are complementary. The 
5032 A system has, however, more continuous 
background but has similar structure. Rama- 
ohandran and Chandrasekhar obtained an 
emission line in diamond at 7930 A while Pant 
found a qualitative inverse relation between 
photoconductivity and luminescence. 

The luminescence was attributed to inhe¬ 
rent structure of diamond. If positive and 
negative tetrahedral structures co-exist inter¬ 
penetrating each other, blue luminescence 
arises while if tetrahedral and. octahedral 
structures co-exist, blue and green lumines¬ 
cence arises. Raman completely discarded the 
impurity origin of luminescence. 

Impurity Origin of the Spectroscopic 
Properties of Diamond 

Diamonds are now classified as Type I a, 

I b,^ II a and II b.^ Type I b are mostly syn¬ 
thetic diamonds with I.R. and U.V. absorption 
supposed to be due to dispersed nitrogen. Type 

II b are semiconducting diamonds. The I.R. 
absorption in the 3-6 a region is a second order 
process hence exists in all diamonds'.^o U.V. 
and I.R. absorption (6-13/^) in Type I, how¬ 
ever, was shown to be due to nitrogen im¬ 
purity.More recent work shows that nitro¬ 
gen occurs both in disjpersed form showing 
nitrogen e.p.r. and in segregated layer con¬ 
figurations. A critical examination of the 
nitrogen centres and their role in I.R. and U.V. 
spectra is given by Sobolev et al.^- The edge 
emission spectra and related topics in diamond 
have been reviewed by Dean^^ who has: also 
given an account of various other new systems 
observed in emission. The 4152 A system of 
Nayar is a Mbssbauer type emission with zero- 
phonon line possibly due to N-Al pair. The 
5032 A system of Nayar and Mani is believed 
to have a different origin’^ and can be induced 
in Type I by heat treatment after pile or elec¬ 
tron irradiation.'^*'* 
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SOME RESULTS IN NON-LINEAR VIBRATION OF STRETCHED STRINGS 

B. S. RAMAKRISHNA and G. V. ANAND 
Indian Institute of Science, Bangalore 


F or more than two thousand years, the 
vibrations of stretched strings fascinated 
mathematicians, physicists and musicians alike. 
Pythagoras, Euler, D’Alembert, Helmholtz, 
Raman and many others made significant con¬ 
tributions to our knowledge of their behaviour. 
Conceptually simple and elegant, the vibration 
of a stretched string served as a mathematical 
model for our understanding of intuitively less- 
tractable notions like electromagnetic waves: 
and atomic wave functions when they were 
first conceived. The study of vibrations of 
strings of musical instruments not only marked 
the beginning of Raman’s scientific work, but 
remained close to his heart throughout his long 
scientific career. It embodies in a sense his 
ethos of scientific work, viz., simplicity of 
experimentation which marked all his work. It 
is in this spirit that we summarize here some 
recent results obtained on the non-linear beha¬ 
viour of strings at the Indian Institute of 
Science,of which he was the head for 
several years. 

Resonance Response of Stretched Strings 
If a stretched string is driven by a harmonic 
force F cos w t in the xy plane as shown in 
Fig. 1, the classical theory tells us that the 
string would vibrate in the xy plane and itsi 
frequency response would be as given by the 
curve AR..ST of Fig. 2. As a resonance fre¬ 
quency of the string is approached, the ampli¬ 
tude would grow to infinite values but for 
some amount of damping that is always pre- 

.riin 

Actually, experiment reveals something en¬ 
tirely different. It is extremely simple to ob¬ 
tain the frequency response of a string by 
applying a constant magnetic field in a hori¬ 
zontal direction at right angles to the string 
and passing an alternating current from an 
oscillator of variable frequency. A force 
F cos w t then acts in the vertical or ^-direc¬ 
tion and the amplitude of the string can be 


measured with a microscope. If we start a lit¬ 
tle below a resonance frequency and slowl} 
increase the frequency of the driving force, wc 
find that the amplitude follows the curve AP 
in the beginning but before approaching the 
resonance it takes a path like APG....Aftei 
reaching some point G on this curve, the 
amplitude suddenly falls down to the point I 
on the curve ST obtained from the lineal 
theory and then continues on this curve. 11 
the frequency w of the driving force is decreas- 
ed now, the amplitude does not retrace the 
path TEGPA, but follows the path TED'BTA 
At the point D' the amplitude suddenly jumps 
to the point B' after which the original curve 
B'PA is retraced. 

In addition to the jumps in amplitude exhi- 
bited by the frequency response curve, the 
motion of the string ceases to remain in thi 
plane of the driving force (the xy plane) wher 
a certain critical amplitude is reached. A 
some point p along the curve the string ac¬ 
quires; a component of vibration in the per 
pendicular plane xz. This ^^-component o 
vibration increases continuously along with th 
l/-component The motion of the string whid 
is planar until this stage becomes gradually 
whirling, non-planar motion until the jum 
occurs at G, after which it becomes plana 
again. If the frequency of the driving fore 
is decreased, the non-planar motion reappeai 
after the upward jump takes place at t 
Unless the string is heavily damped, the non 
planar motion and the jumps near the rese 
nance frequency are always observed, how 
ever small the driving force may be. Thei 
arc typical non-linear features which the cla: 
sical theory cannot explain even qualitative! 

Noni-Linear Equations of Motion 

Beginning with Carrier, the non-linear eqm 
tions of motion of a string have been writtc 
down to different degrees of generality I 
several investigators. They differ essential 
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from the usual linear equations in considering 
a deformation of an element of the string into 
a space curve (instead of a plane curve as is 
normally done) and taking into account the 
local change in tension arising from an in¬ 
crease in the length of the element in accord¬ 
ance with Hooke’s law. The momentum equa¬ 
tions in the .r, y and ^ directions lead to 

U-'c “ Cl" Uxx Cl" If iUx^ 3 (f) 

Utt “ C(," y.px H" Ci“ {\Ux "I- ‘1 (yi“ ‘1“ Zx“)']yx}3 

( 2 ) 

Co- Ci“^^, h i (y,;- + 

(3) 

where u is the longitudinal displacement, y 
and .z' are transverse displacements, c^^ = 
(T/??i) ^ is the linear transverse velocity and 
Cl = (EA/7)2.)' is the linear longitudinal velo¬ 
city. The first terms on the right-hand side 

of (1), (2) and (3) represent the usual linear 

equations of longitudinal and transverse 
motions. The second terms represent the coup¬ 
ling that arises between the longitudinal and 
transverse motion as well as between the two 
components of the transverse motions. 

Solutions of Forced Motion 
The last term on the right-hand side of Eqn. 
(1) represents an effective longitudinal force. 
Since, in most cases of practical interest, the 
fundamental longitudinal resonance frequency 
is small compared to the fundamental trans¬ 
verse resonance frequency, the frequency of 
the effective longitudinal force is normally well 
below the fundamental longitudinal resonance 
frequency. The term in Eqn. (1) can, there¬ 
fore, be ignored. This approximation facili¬ 
tates separating the equations for longitudinal 
and transverse modes. However, the equations 
for the mutually perpendicular transverse 
vibrations cannot be separated. 

The harmonic response to a simple harmo¬ 
nic driving force of frequency w acting in the 
xy plane can now be considered. For simpli¬ 
city, we assume that the fundamental linear 
re^'onance frequency is unity and we seek 
.solutions for the cUiSe w ^ 1. Assuming the 
solutions 

y A,, cos io t, 

Z cos (co t -1- /I) , (4) 

.substituting into the equations of motion, and 
applying the principle of harmonic balance, it 


is found that two distinct solutions are possi¬ 
ble. These are 

rjAy^ - (co2 - 1) Aj, = F, 

A«-0, ^5) 

corresponding to a planar motion in the plane 
of the driving force and 

VA/ - ^ 

i}A/ - co“ - 1 - ^ (6) 

corresponding to elliptical motion. The para¬ 
meter ^ appearing in Eqns. (5) and (6) is a 
parameter of non-linearity. 

The y-response curves (IAt/Ius. w) for the 
two types of motion are shown in Fig. 3. The 
curve APB....CDE is the response curve for 
planar motion and ATB\ . .C'D'E' corresponds to 
non-planar motion. From the second of Eqns. 
(6), it is evident that non-planar motion can 
exist only if ’7A^-< 3 (w- — i). The boundary 
curve corresponding to 

TjAp" ~ o (tt)“ 1] ^ Y j 

is shown as QPF in Fig. 3. Non-planar motion 
cannot exist to the left of this curve. Hence, 
for a given amplitude of the driving force, as: 
the driving frequency w is increased, the res¬ 
ponse must remain planar until the curve QPF 
is reached. To the right of QPF, the response 
may be either planar or non-planar. However, 
an analysis of stability shows that planar 
motion is unstable in the region bounded by 
the curves QPF and QDH in Fig. 3, while non- 
planar motion is stable only in the region 
bounded by the curves QPF and QG. The equa¬ 
tions of the curves QG and QDH , are respec¬ 
tively 


Ajy“ 

^ - 1), 

(8) 

r)A,r - 

i (<«■- - 1). 

(9) 


Hence, as the frequency is increased from a 
small value, the response curve actually traced 
is APB'. Due to the damping which is always 
present, the branches PB' and D'C' do not ex¬ 
tend indefinitely but meet at some point close 
to QG. A downward jump in amplitude occurs 
at this point of intersection. This jump is 
accompanied by a transition to planar motion 
since non-planar motion is unstable below the 
curve QG. A decrease in frequency after the 
downward jump causes the response to in¬ 
crease along the curve ED until the point D 
is reached. At this point, the planar motion 
becomes unstable and an upward jump in am¬ 
plitude occurs accompanied by a transition to 
non-planar motion^ 
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A Theoretical analysis taking' damping into 
account shows that the resonance frequency of 
the string is not a constant of the system as 
predicted by the linear theory, but increases 
with the driving force. Also, it can be shown 
that below a critical driving force, nan-planar 
vibrations cannot exist. This critical driving 
force is very nearly proportional to the cube 
of the damping factor. 

Free Oscillations 

Analysis of the problem of free non-linear 
vibrations of the string also yields many in¬ 
teresting results. While the analysis for the 
most general initial conditions is very compli¬ 
cated all the salient features of non-linear beha¬ 
viour can be brought out by studying the case 
of sinusoidal initial conditions. An approximate 
solution of this case can be obtained by assum¬ 
ing the amplitude and phase to be slowly varying 
functions of time. Such an analysis (ignoring 


where a^-, a 2 “, P and 0 arc functions of Xhv 
initial values. Further, p is proportional 
the non-linearity parameter which means that 
p is very small compared to the natural fre¬ 
quency of the string if the non-linearity 
small. Equations (10) can be interpreted as 
representing an oscillation of part of the energy 
of vibration between the y and l' components, 
while the total energy remains constant. Aha. 
the average energy of both components is equal 
and independent of the initial distribution id 
energy. It follows tliat the string cannot ext*- 
cute planar free vibrations since the quantity 
'<^2 [appearing in Eqn. (10)] can never be macU 
zero for any set of initial values. In fact. li 
stability analysis shows that the only stabh 
periodic mode of vibration is the circular modi 
in which each point on the string describes t 
circle in the YZ plane. In general, the locuj 
of a point on the string is an ellipse wit! 
slpwl ;7 rotating axes, 
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The results mentioned above, some of which 
are quite striking, bring into sharp focus the 
changes introduced by non-linearity. 
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SOME REFLECTIONS ON PROFESSOR RAMAN 
A. JAYARAMAN 

National Aeronautical Laboratory, Bangalore-17 
and 

Bell Telephone Laboratories, New Jersey, U.S.A. 


I HAD the privilege of being associated with 
Prof. Raman for over a decade from 1949- 
60. Thisi was a period in which his great dream 
of establishing an independent research insti¬ 
tute took the final shape. He devoted all his 
energy and time to the fulfilment of this 
dream. The building was just about ready 
in 1949 and the immediate task was' to arrange 
the priceless crystals and mineral specimens 
that he had acquired. Soon began the flow 
of scientific appara;tus and research students 
into the laboratory and the Raman Research 
Institute became an active centre for research. 
Professor Raman never stopped acquiring crys¬ 
tal specimens, nor building up the library. On 
both these counts he was lavish. Until death 
he was passionately involved in scientific re¬ 
search and towards the end he made inroads 
into fields of activity, conventionally not re¬ 
garded as physics. But to him boundaries in 
science were artificial. Throughout his life, 
colour and order in Nature dominated his 
. thought. 

Professor Raman’s love for crystals is uni¬ 
versally known. There are very few scientific 
men in India who have not at one time or 
other seen his exquisite collection. The crys¬ 
tallographic and mineralogical museum at the 
Raman Research Institute is probably one of 
its kind in Asia and had a dual purpose. The 
specimens were not only for display but also 
meant for research. Professor Raman had an. 
* insatiable curiosity to understand crystal opti- 
; cal phenomena and was very much attracted 
by gems and gemstones.^ During my stay I had 
the privilege of assisting him in many of the 
optical and X-ray studies on gemstones. He 
had a fascination for opals, labradorite and 
moonstones. He explained the origin of the 
optical effects exhibited by iridescent feld¬ 
spars, opals and agates and hig researches or 


diamond are widely known. These studies fill 
volumes and have been issued as Memoirs of 
the Raman Research Institute. 

He often worked with very simple equip¬ 
ment. For instance, when he needed a power¬ 
ful beam of light he always turned to the sun. 
It took a year-and-a-half after I joined, to 
bring electricity to the Institute. This did not 
deter Professor Raman from doing research. A 
pair of polaroids, a heliostat to reflect the 
sunlight, a pocket spectroscope, an optical cell 
and a dairkened room, were all that he needed 
to start a study of even the most complex 
optical phenomena. 

For us the most enjoyable and rewarding 
moments were those when we were closeted 
with him, while he was making some observa¬ 
tions and thinking aloud. During those 
moments, the mos!t abstruse optical principles 
became crystal clear to us, an education that 
cannot come studying voluminous treatises on 
the subject. As his students and associates, we 
not only benefited by his guidance and sug¬ 
gestions, in relation to a particular problem, 
but more importantly, we learnt the methodo¬ 
logy of research. He advocated that if a parti¬ 
cular problem was interesting, one should 
straight plunge into it irrespective 'of what 
other investigators have said or found. An un¬ 
prejudiced mind can unearth something new, 
since each individual looks at a problem from 
a different angle. Time and again this has 
proved to bei* true within my own experience. 

A year agof, I heard a talk by a senior col- 
leagxie of miSne in Bell Laboratories and the 
title was, “How to do Nobel Prize Winning 
Work”, indeed a most unusual title for a talk. 
It was a very interesting lecture and the pre¬ 
scriptions were not that simple. The lecturer 
surveyed the work and personal characteris¬ 
tic ,5 Of man;^ Nobel Pfi^e winners and brought 
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uiit me following points: (1) These men were 
determined to get the highest honour a scien¬ 
tist can aspire for and were strongly moti¬ 
vated towards Lheir goal, (2) They chose areas 
of research which were ripe for discoveries. 

1 3) They anticipated the results, wrote even 
:he papers beforehand and did the experi¬ 
ments to fill the blanks. (4) They persisted 
until success was achieved. (5) They knew the 
art of selling their product, viz., their dis- 
cover\'. and had the gift of -writing and speech, 
h'.e two important elements necessary to con¬ 
vert the scientific audience to their way of 


C'urriJtfi 
Scmnt 

thinking, ' Professor Raman once told me that 
when a lecture is delivered, the audience must 
be under the delusion that they have under¬ 
stood everything that was said, and if one can¬ 
not explain one’s work in a few sentences with¬ 
out bringing in esoteric formulae, it is not 
worth knowing. When I hcuird Ihe abovi‘- 
mentioned talk by my Bell Laboratories col¬ 
league, it struck me that it all made senst* 

I have been in closest touch with one such 
giant of a personality and every point men¬ 
tioned stood before me as familiar knowk'tlgv. 
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PROF- RAMAN ON THE RAMAN RESEARCH INSTITUTE 

S. RAMASESHAN 

National Aeronautical Laboratory^ Bangalore-l? 


SEVERAL times Prof. Raman has talked to 
^ me of the future of Raman Research Insti¬ 
tute. He did this, again between the 10th and 
19th of November, only a few daj^s before he 
died. I thought it may be -^mrth-while to re¬ 
cord some of his thoughts which I noted down 
at that time. They are almost in his own words. 

“The Raman Research Institute was created 
by me in 1948 to provide a place in which I 
could continue my studies in an atmosphere 
more conducive to pure research than that 
found in most scientific institutions. To me 
the pursuit of science has been an aesthetic 
and joyous experience. The Institute has been 
to me a hai^en w^here I could carry on my 

highly personal research work. 

‘This personal character of the Raman 
Research Institute should obviously change 
after me. It must blossom into a great centre 
cf^ learning embracing many branches of 

science. Scientists from different parts of India 
and from all over the world must be attracted 
to it. 

••The foundations of such a centre have 

already been laid. With its beautiful gardens, 
large libraries and extensive museums, I feel 
that the Institute oifers a perfect nucleus for 
the growth of a centre of higher learning. 

I have alw’ays felt that science can only 
Sower out when there is an internal urge. It 
cannot thrive under external pressures I 

stronglj' believe that fundamental science can¬ 
not be drix-en by instructional, industrial, gov¬ 
ernmental or military pressures. This was the 
reason xvhy I decided, as far as possible, not 
to accept money from Government. 


•'I am a very practical man and i am ])radi¬ 
cal enough to see that it would not be pos.siblt^ 
for others to run or grow a good institution 
without funds. I have bequeathed all my pro¬ 
perty to the Institute. Unfortunately, this nia.N- 
not be sufficient for the growth of thi.s centre 
of learning. I, therefore, will not put it as a 
condition that no Governmental funds should 
be accepted by the Institute. I would, how¬ 
ever, strongly urge taking only funds that have 
no strings attached. 

“The full potential of this centre of learn¬ 
ing can only be achieved b.v exeejh icmal 
leadership. Among the many qualities callerl 
for in a person who assumes this responsi¬ 
bility are scientific integrity, vision, receplivt'- 
ness to new ideas and the enlightened . outlook 
to let younger people grow unhindered to tht'ir 
full height. If these qualities can also bt‘ com- 
bined with the scientific reputation acciuireci 
by significant personal contributions in a cho.scn 
field of endeavour one has the loader who i;: 
likely to succeed in developing the In.stituli- 
and incidentally rendering the nation a .ser¬ 
vice. Any person who assumes the rc-ip"nsi- 
bility of running the Institute must have full 
control of the laboratories, libraries, xvork- 
sihops and other facilitiesi. He must be em¬ 
powered to acquire and dispense money in the 
name of the Institute. He must have powers 
to appoint or terminate the services of ir'v- 
sonnel required for the running of the Insti- 
ute. ^ Nothing is so detrimental to the growth 
of science in an institution than the existence 
Of dead-wood floating aimlessly which cannoi 
participate in the scientific growth of nn 

inSTitnfo' 
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RAMAN SPECTRA OF ACENAPHTHENE AND ACENAPHTHENE-Dio 

G. D. BARUAH and SHRI RAM SINGH'^ 

Spectroscopy Department, Banaras Hindu University^ VaranasUS, India 

Abstract 

The Raman spectra of acenaphthene and acenaphthene-^, ^ have been recorded with the help 
of a Spex Recording Raman Spectrophotometer using He-Ne Laser source (exciting line 
6328 A of Neon). Detailed vibrational assignments of all the sixty fundamental frequencies 
have been made. 

Introduction metry species 20 A^ + 10 Ao + 11 B. + 19 Bo. 


rpHE vibra^tional spectrum of acenaphthene 
^ has been investigated by several workers' 
in the infraredi and in Raman spectra.—-t The 
infrared spectra in polarized light of acenaph¬ 
thene crystals and molecular vibrations have 
been investigated by Colombo-'' who assigned 
47 fundamental frequencies. The present 
^vork deals with the Raman spectra of ace¬ 
naphthene and its isotopic derivative. Detailed 
assignments of all the vibrational frequencies 
have been proposed. The study of the isotopic 
molecule together with polarization measure¬ 
ment has helped considerably in the vibra¬ 
tional assignment. 

Experimental 

The chemical acenaphthene was of E-Merck 
grade. Acenaphthene-di,) was obtained from 
CEA, Department des Radioelements, France. 
Raman spectra have been recorded with the 
help of a Spex Recording Raman Spectro¬ 
photometer using He-Ne Laser source. The 
■exciting line is 6328 A of Neon. Spectra have 
been recorded for two different orientations,, 
normal to each other, of the sample. Figure. 
1 (a) and (b) show the Raman, spectra of the 
two molecules. 

Results and Discussion 

The crystal spectra of the molecule ace¬ 
naphthene was investigated by Banerjee^' and 
Kitaigorodskii." A refined analysis of the mole¬ 
cule was given by Ehrlich."^ From these works 
it has been concluded that the molecule of 
acenapthene belongs to the point 

group Co^. All the carbon atoms and hydro¬ 
gen atoms bonded to the aromatic rings lie 
in the plane of the molecule whereas each of 
the two CHo groups forms a plane normal to- 
the molecular plane. 

The sixty fundamentals of acenaphthene 
molecule are distributed among the four sym- 

* Present address : Department of Inorganic and Analy¬ 
tical ChemUtry, Hebrew University 


•The selection rules and vibrational analysis of 
an isolated molecule are givem >'0 in Table I. 
The vibrational analysis has been made using 
the empirical position and intensity rules. The 
magnitude of the isotopic shift R, the ratio of 
the frequency of a vibration in the normal 
molecule to the corresponding frequency in the 
deuterated molecule has been utilised to mea¬ 
sure the correctness of the choice of frequen¬ 
cies in a given species. The values of R asso¬ 
ciated with different modes of vibrations in 
benzene and naphthalene are given in Table II. 
These values have been used as standard ones 
to identify similar vibrations in acenaphthene 
•and acenaphthene-di(,. In interpreting the 
Raman spectra aid has been taken from the 
vibrational assignment of the naphthalene 
molecule. 


Table I 

Selection rules and vibrational assignment for 
acenaphthene 



Selection rules 


No- of vibrations 

Type 

Raman 

i.r. 

C-C 

C-H 

Ai 


M 

6r + 5a 

3j-|-3^-f-IS + LZ-i-1 A 

A 2 

D, 

1 

48 

3y + lS + L/+l A 


D’ V T- 0 

M 

58 

3T + lS+h/+I A 

B., 

D 

M 

6/' +5a 

3.5*+3/3 + lS-l-l^/-f t A 


j=stretcbing, a=skeletal in-plane deformatic^n, 
^=C-C stretching, in-plane bending 5=skeletal 
out of-plane bendirg, S-C-H stretching in CH 2 
group. bending in CHo group, A=twisting 

and recking of CIL group. 


Table II 

Spectral regions, mode of vibrations and values 
of R in benzene and naphthalene 


Region 

Mode of vibration 

R 

2900-3100 

C-H stretching 

1‘30-1-35 

1300-16"0 

C'-C stretching 

1-05 

900-1050 

Ritjg bri-athin'4 


100(1-1500 

C-H in-plane bending 

l‘20-l-28 

700-1200 

C-H out-of-plane bending 

1-20-1 *28 

1000 

Skeletal deformation i.p. 

1*05 

700 

Skeletal deformation o.p. 

MO 
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Vibrational Assignment 
:n C-H stretching vibrations are expected 
dis'.ribiition as 4 Aj^ + 1 An + 1 + 4 Bn. 

have assigned them as 
. (3050, 3030, 2923, 2856) 

(2931) 

' (2984) ' 

; (3111, 3079, 2960, 2907) 

f--- —T 

_ORiENTATiON J. | 

-ORIENTATION II [ 


and. CjnD,„. The valuo.s of R iiave bm, 
included in the last column ol' Ihe 1ablo. n, 
may be seen that the valuo.s of R oltsoi-vod for 
the C-H stretching' modc.s of vibralion.s lie in 
the region 1-29-1-36, which is in agreement 
with similar observation.s in nairhllialoue. The 
vibrations characteristic of the C.il^ gioiips are 
assigned with the help of the a.ssignnienls made 
by Herzbcrgi-"- for C.H,|0. In C.H,0 (olhylene 

ACE^SMpi-rn'HEME - D \ 




2300 2000 

I .- ORiENTATiON X 

- ORIENTATION H 




2300 


2000 


J4C0 


fCXX) 600 


ACEt'^APHTHENE 





.aAAs^' 


!400 


fOOO 


RAMA^3 SH!FT(A-^$C-m~ 


Fig. 1 ia-i) 


200 



600 


200 


ihe assignment of these modes of vibrations oxide) the CH., groups lie in -i nl-in,. nornnl 

can be compared to the infrared spectrum of to the C-O-C ring 


the crystal.'^ It is easy to assign the corres¬ 
ponding C-D stretching frequencies in the 
deuterated molecule from observation of in- 
shaioe of the bands. Table III 


rtional assi^ent of 3054, 3030, 2923 and 2856 


AI Species 

(6t-|- 5 a + 3s + 3/^ +1 S + 1 d -|. lA, 

Four C-H stretching, modes arc ob.servod a.s 


em-i The band at 
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Tabt.f. TII 

Vibrational assignment of acenaphthene and 
acenaphthene 


l.N. 

Species 

Type 

Ci,Hio 

C12 Dio 

R 

1 

Ai 

1/ (C-H) 

3054 

2294 

1-33 

2 


V (C-H) 

3030 

2270 

1-29 

3 


v (C-H) 

1923 

2159 

1-35 

4 


V (C-H) 

2850 

2103 

1*36 

5 


(C-Q 

1027 

1617 

1*01 

6 


>/ (C-C) 

1617 

1597 

1*01 

7 


"(C-C) 

1502 

1410 

1*06 

8 


•' (C-C) 

1424 

1372 

1-04 

9 


V (C-C) 

1393 

1309 

1'06 

10 


CH.J rocUng 

1278 

1107 

1-15 

ll 


i3 (C-H) 

1440 

1200 

1'20 

12 


^ (C-H) 

1245 

1024 

1*22 



^ (C-H) 

1176 

976 

1-20 

14 


^(C-H) 

1122 

939 

1-19 

15 


a(C-C-C) 

939 

902 

I'Oo 

IG 


a(C-C-C) 

673 

628 

1*07 

17 


a(C-C-C) 

572 

658 

1-02 

18 


a (C-C-C) 

476 

417 

1-09 

19 


a(C-C-C) 

465 

442 

1*05 

20 


■' (C-C) 

10:4 

882 

1-19 

21 

Ao 

>' (C H) 

3079 

230l(depol)l'34 

22 


p (C-H) 

1340 

1299 

1-04 

23 


CH. twisting 

l(i23 



24 


7 (C-H) 

1042 

.. 


25 


7 (C-H) 

916 

.. 


26 


7 (C-H) 

870 

.. 


27 


S (C-t.-C) 

382 



28 


S (C-C-C) 

289 

260 

I'll 

29 


8 (C-C-C) 

202 

.. 


:u) 


S(C-C-C) 

166 

153((-lepol)l '08 

31 

In 

r (C-H) 

2984 

2242 

1'33 

32 


7 (C-H) 

1440 

1152 

1-25 

33 


CH'i rocking 

1382 

1270 

1-08 

34 


7 (C-H) 

965 

764 

1-26 

35 


7 (C-H) 

832 

731 

1-14 

36 


7 (C-H) 

798 

724 

I'lU 

37 


8 (C-C-C) 

776 

GIG 

1-25 

3S 


8(C-C-C) 

448 

417 

1-07 

39 


8(C-C-C) 

269 

250 

1*08 

40 


8(C-C-C) 

233 

214 

I'Oy 

41 


8(C-C-C) 

214 

177 

1'21 

42 

l'>2 

V (C-H) 

3111 

2317 

1-34 

43 


KC-H) 

2931 

2187 

1'34 

44 


p (C-H) 

£960 

2227 

1-33 

45 


p (C-H) 

2907 

2140 

1*36 

46 


P (C-C) 

1780 


.. 

47 


P (C-C) 

1765 

.. 

.. 

48 


I'(C-C) 

1595 

.. 

.. 

49 


(C-C) 

1496 

1390 

1*07 

50 


>' (C-C) 

14.75 

1437 

1-03 

51 


^ (C-H) 

1455 

1340 

1-08 

52 


/3 (C-H) 

1199 

998 

1-20 

53 


CH. rocking 

1150 

.. 

.. 

54 


P (C-H) 

1086 

917 

1-18 

65 


P (C-H) 

899 

787 

1-14 

56 


a (C-C-C) 

535 

516 

1'04 

67 


a (C-C-C) 

493 

465 

I'OG 

58 


o (C-C-C) 

413 

. , 

,, 

69 


a (C-C-C) 

318 

315 

I'Ol 

CO 


a (C-C-C) 

202 

236 

1-11 


3054 cm~^ corresponds to the frequency 
3050 cm-i in the infrared spectrum of the 


crystal.^ This was identified as the C-H 
stretching band in CHo group due to an intense 
Davidov splitting/"* The frequencies 1278 and 
1440 cm-i have been identified as the CHo rock¬ 
ing and CHo bending corresponding to the fre¬ 
quencies of 1310 and 1416 cm-^ in the crystal 
spectrum/' The ring breathing mode of vibra¬ 
tion has been assigned to the very strong band 
at 1054 cm-h Its isotopic counterpart has been 
identified as the very strong band at 882 cm'i. 
The observed ratio of R zr 1*19 is equal to that 
observed for naphthalene^^ The ring breath¬ 
ing mode shows a higher value as compared 
to the corresponding value in the crystal spec¬ 
trum (1044 cm"i). Other frequencies have been 
assigned with the help of the data of the crys¬ 
tal spectrum and the isotopic shifts expected. 

A.j Species 

(45 + 37+13 + 1 d + 1 A) 

All the ten vibrations of this class are re¬ 
corded. In the crystal spectrum, only three- 
frequencies were identified. There was a fre¬ 
quency at 1938 cm-^ which was attributed as 
the Ao type vibration by Colombo.-’'* The pre¬ 
sent Raman spectrum does not show any band 
with this frequency. The frequency 1340 cm-i 
has been assigned as the C-H bending mode 
in CH., group corresponding to the frequency 
1352 cm-i In the crystal spectrum. In the 
Raman spectrum of ethylene oxide^-^* the CHo 
rocking mode has been assigned to the fre¬ 
quency 1379 cm-h The C-H stretching fre¬ 
quency in CHo group has been identified by 
Herzberg at 3061 cm-^ which is depolarized. In 
acenaphthene and acenaphthene-dio? 
quencies 3079 and 2301 cm^i are assigned asi 
C-H and C-D stretching modes. These frequen¬ 
cies are also depolarized. 

Species 

(55 + 37+13+ 1 d + 1 A) 

Eleven modesi of vibrations could be easily 
identified. The frequency 2984 cm-i has been 
assigned as the C-H stretching mode in CHo 
group corresponding to the value 3007 cm-^ 
(polarized) assigned by Herzberg. Other out- 
of-plane modes are assigned with the help of 
the comparison made with naphthalene spec¬ 
trum. 

Bo Species 

(5t + 5a + 3s + 3jd -l-lS + ld + lA) 

The frequencies, of this class have also been 
assigned with the help of a comparison with 
the crystal spectrum and the naphthalene' 
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spectrum. However, all the isotopic counter¬ 
parts could not be identified. 

As regards the degree of depolarization, it 
has been observed that for totally symmetric- 
vibrations, the values lie between 0 and 6/7. 
For many vibrations, however, the degree of 
depolarization could not be precisely deter¬ 
mined. 
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A NOTE ON THE OCCURRENCE OF BENSTONITE, A CARBONATE OF CALCIUM 
AND BARIUM FROM THE CARBONATITE COMPLEX AT JOGIPATTI, 
NEAR SAMALPATTI, DHARMAPURI DISTRICT, TAMIL NADU 


E. I. SEMENOV, V. GOPAL and V. SUBRAMANIAN 
Tamil Nadu Mineral Development Project (United Nations Development 
Programme), Madras>-32, Tamil Nadu, India 


Abstract 

Benstonite, a carbonate of calcium and barium has so far been reported from two other 
world, mz., from Argansas, U.S.A. (Lippman, 1962) and Langbam, Sweden 
(Sandius, 1963). This paper deals briefly with the mineralogy and petrogenesis of a new 
oc^rrence from Jogipatti, India. Benstonite at Jogipatti is related to the carbonatites in 
which It occurs in a massive form. From the field data it is concluded that the formation of 
benstonite took place at high temperature, although it is generally postulated that the inrroduc- 
tion or bariurn is an^ indication of late low temperature activity,. However in the area under 
consideration, benstonite is associated with coarse black pyroxene and white feldspar which are 
usually high temperature minerals. 


JN 1968, during the course of a detailed field 
examination of the carbonatite occurrences 
near Koratti, the authors recognised several 
other satellite bodies of carbonatites out of 
which the occurrence near Jogipatti drew spe¬ 
cial attention in that they came across a mas¬ 
sive light yellow carbonate which looked rather 
different from the other carbonate minerals' 
usually associated with carbonatites. This 
mineral has subsequently been identified as 
benstonite. 

Jogipatti is a small village situated about 
1-5 kilometres north of Samalpatti R.S. lying 
on the Tirupathur-Salem Broad Gauge Sec¬ 


tion of the Southern Railway. It falls in 
Uttangarai Taluk of Diharmapuri District in 
the State of Tamil Nadu (Survey of Indm 
Toposheet 57 L/7). 

The principal rocks encountered in the area 
are syenites in which occur carbonatites, pyro¬ 
xene pegmatites and veins of quartz barytes. 

The syenites are mostly made up of alkali 
feldspar with a few ferromagnesium and other 
accessory minerals. The carbonatites occur as 
small lenses within the syenites. About seven 
such bodies were noticed in the field. Tlie 
dimension of the individual bodies varie.s 
widely. They are generally elongated in 
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a N 70° E to E direction. The carbonatites' 
are generally made up of calcite, dolomite, and 
well-developed crystals of magnetite and apa¬ 
tite. In one of the bodies near Jogipatti village, 
large quantities of benstonite were noticed. 
This carbonatite lens is about 50 metres long 
and 3 to 5 metres wide. In association with 
this carbonatite, a coarse-grained pyroxene- 
pegmatite is noticed, in which also occurs ben¬ 
stonite. 

The occurrence of benstonite in the carbo¬ 
natite is generally in the massive form. In the 
pyroxene pegmatites, the benstonite occurs' 
associated with coarse aegerine and big, white 
tabular crystals of the potash feldspar, ortho- 
clase. Along the core of these pegmatites both 
benstonite and monazite are developed. 

Mineralogy .—The mineral, benstonite, has a 
distinctive rhombohedral cleavage. It has a 
hardness of 3 and a specific gravity of 3*41. 
It is uniaxial, negative, but at times has a 
very low optical axial angle. It develops com¬ 
plex twinning. In its physical and optical pro¬ 
perties, benstonite from Jogipatti closely re¬ 
sembles the type mineral from Arkansas as may 
be seen from the comparative table (Table I). 

Table I 

Physical and optical properties of benstonite 



Jogipatti 

Arkansas 

ao 

18-32 

18-38 

Co 

8*60 

8-G7 

G 

3-41 

3-59 

No 

1-69 

1-000 

No 

1-53 

1-527 


Calculated by G A. Sidorenko. 

The optical and thermal properties (DTA, 
TG and DTG) are similar to those of other 
Ba-Ca carbonates like alstonite and baryto- 
calcite. 

The differential thermal analysis and thermo- 
gravimetric analyses (TG and DTG) curves 
are shown in Fig. 1. From the thermogravi- 
metric curves the first endothermal peak at 
850° C (without any loss in weight) may be 
taken as corresponding to the decay of CaCO.j 
and BaCO;.. The second endothermal peak at 
900° C is characteristic of CaCO.. dissociation 
(loss, in weight: 21 f/. of total CO.). Small 
thermo effects occur near 830° C and 1050° C. 

The infrared spectrum of benstonite (shown 
in Fig. 2) is'. very characteristic and is quite 
different from the infrared curves of either 
alstonite or baryto-calcite. 

The chemical analysis of the Jogipatti occur¬ 
rence is shown in Table II and leads to the 



Fk; 2 

formula Ca^ 2 Ba„ ^ (CO.j) .^ or 

approximately to Ca.Ba (CO;;);{. The pos¬ 
tulated formula of Lippman (1962) as 
Ba^.Ca-(CO.;) o. is loo complex and is perhaps 
based on the analysis of admixed material 
(admixture of baryte, etc.). Even though 
strontium can isomorphically replace calcium, 
l.)anuiTi replacement of calcium is considered to 
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be more probable. Rare earths (1-8%) occurs 
both in the soluble and insoluble portions. The 
presence of rare earths in the insoluble por¬ 
tions may be taken as due to admixture with 
monazite. From the X-ray spectral analysis 
it has been determined that the soluble rare 
earths are essentially cerian : La 27-5, Ce 48*3, 
Pz 4-7, Nd 18-8, Sm 2-7, Eu 0-3 and Gd 0-5. 


Table II 

Chemical analysis, of henstonite from 
Jogipatti, India 


Constituents 

Jogipatti 

A r kail-as 

BaO 

32*68 

43*05 

SrO 

4*50 

4*02 

CaO 

24*18 

19*52 

MgO 


1*69 

MnO 

0*10 

0*35 

Fe.Oa 

0*34 


TR 2 O 3 (rare earths) 

1*77 


P 2 O 5 

0*29 


CO 2 

33*52 

31 * 35 

Na.O 

0-.33 


KoO 

0*01 


Non-soluble 

1 -03 


Total 

98*75 

99*98 

Analyst 

Z. Kataeva 

F. Lippman 


At Jogipatti, the origin of henstonite is closely 
related to the carbonatites. Carbonatites 
usually have a genetic connection with pyro- 
xenites and urtites. However, only syenites 
and pyroxenites are present in the above area. 


These rocks are generally rich in barium. In 
the carbonatites, only henstonite is responsible 
for the enrichment of barium, whereas in the 
syenites, their pegmatites and hydrothermalites, 
•only barite and barium feldspar, have been 
noticed so far. 

The barium enrichment in the carbonatitc 
complexes have usually been considered as thC' 
last low temperature phase of hydrothermal 
activity. But here in Jogipatti, barium is: in¬ 
troduced in the carbonatites as benstonite with 
which are associated, coarse crystals of black 
pyroxene and feldspar which are usually pro¬ 
ducts of high temperature formations. Hence, 
it is concluded that the benstonite should also 
have a high temperature mode of occurrence. 

The mineralogical determinations were made 
in the Institute of Mineralogy, Geochemistry 
and Crystal Chemistry of Rare Elements in 
Moscow as part of the investigations on sam¬ 
ples sent from the Tamil Nadu Mineral Deve¬ 
lopment Project under the United Nations 
Development Programme. 
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FLOW BETWEEN ECCENTRIC SPHERES 
N. RUDRAIAH and C. JANAKAaVlMA 

Department of Mathematics (Post-Graduate Studies), Visvesvaraya College of Engineering, 
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fTlHE flow of a viscous incompressible fluid 
between two eccentric cylinders has been 
investigated by Rudraiah and Geetha (1969) 
whose results are of interest in the liquid bear¬ 
ing systems. The flow of a viscous incompres¬ 
sible fluid between eccentric spheres is not 
only of interest in the lubrication theory but 
also is of interest in the geophysical problems, 
particularly in the discussion of fluid in the 
earth core. This problem has not been given 
much attention earlier and it is discussed in 
this paper. The main difference between 
Rudraiah and Geetha pro-blem and our problem 
is that in liheir problem the bearing system has 
a line contact, whereas in our problem the 
bearing system has a point contact. As a con¬ 


sequence of this point contact we get side- 
leakage of liquid about the point of contact 
which develops the adverse pressure gradient. 
The physical reason for this is as follows. 
When one of the spheres gets displaced to an. 
eccentric position, new effects appear. First, a 
pressure gradient is created which tends to 
restore concentricity and it may cause the back 
flow. A second, an eddy adjacent to the outer 
sphere, is created in the region of largest clear¬ 
ance. To study these effects, the steady flow 
of a viscous incompressible fluid between two 
eccentric spheres, when the inner sphere of 
radius R^ is rotating while the outer sphere of 
radius R^ is stationary is investigated under 
’the narrow gap approximation. The flow in 





Flolo Between Eccentric Spheres 


257 


No. 10 1 

May 20, 1971 J 

thei axial direction is assumed to be small com- The required equations, under the above 
pared with the flow in, the radial and azimuthal approximations, following the analysis of 
directions. Rudraiah and Geetha (1969) and using the 

Let (a, 7 ) be the spherical bipolar co- basic equations derived by Rudraiah and 

ordinates. The transformation from the carte- Janakamma (1970), are 


sian co-ordinates (x, y, 2 ) to the spherical 
bipolar system (a, 7) is given by ^ 

a sinh a a sin ^ cos r + H./- (1 - e-) 5 = RH</' (1 - e^) 

cosh a .cos /i’ cosh a —cos jS ^ ^ 

a sin /3 sin y ^ 

cosh a ■— cos /j ^ H- sill /3 -h (H“U) = q ( 7 ) 

and the corresponding Lames constants (h,, where « and v are dimensionless velocity com- 


Jl„ h;.) are given by 


hi ho 


cosh a — cos /3' 
a sin jl ’ 


' cosh a — cos jl ' ‘ 

If ifs and e are respectively the clearance 
and eccentricity ratios, it can be shown, since 

Ri R 2 - ^ 

srnh a,/ sinh a. 


j/, rr. ^ sinh ttj — sinh 

' R> .R.> '.sinh 

. ^ sinh (a, - «.) 
sinh — sinh uo 


ponents in a and p directions respectively, p 
is the pressure, 

t-tii- 

1 “ e cos p V 

and V(, is the rotation of the inner sphere. 
The boundary conditions are 

u - 0 at ^ - 0 , 1 iS) 

u = 1 at ^ - 0 , ( 9 ) 

u 0 at ^ = 1 ( 10 ) 

and u, V, p are periodic in /j. The solutions of 
(5) to (7) using the boundary conditions ( 8 ) 
to ( 10 ) are: 


u - Ki 


(2 -I') + K.(K.£=-fp) f K. (J-£) [d 


tSLzjD\ t 

2a, ) f 




- .= )=\ 

l.X ) 


V K, (?" ^“) 


I {I — c cos P) 


‘AJL™ r 
2 ' ^ 


^ siu 2/1 -I- a;,€'* sin^ p'j 


where is the static pressure. 

I 4 (1 - 2K -1 €-) (1 H- 4K) 
“ [ [2K -I- (K - 2)J 

(■(K - 2) (1 I- 4K) ) 

““ 1[2K I- (K --'2)]1 ’ 

^ i _ 4 Cl I- 4K I 
““ ‘ ( ' 3 [2K -f c- (K-2)] j ’ 

a.i (K “h € cos /5), 


2K: - [.A (1 ~ e'-^) - 2], 


1 aiG H" 8 X 2 e- cos /3 “ (cos- B -f cos 2B)} 
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-jaiecos P + 2026 - cos 2/S -l~ I sin /S sin 2 , 

1 - e cos /3 I ^ ^ > 

I 1 , 2 (I — e cos ^) _ 1 — f cos 

iSTT- «-) ^ 2 a.,- ) 

(4a, - 2 (1 - ^ co£jS) ( 

r 40,- I 

e 

a7(l - e COS ’ 

f 2ai« cos /5 -5- 4a..c- cos 2/3 sin ft sin 

( -.. 4^^' 

The shearing stress ^ is defined by the equation 

- = cosh a - u cos /5) -I- t (it cosh a - U CUS /i j I 

a Lcct Op J 

The expression for skin-friction coefficient 


K, = 
K, = 


K, - 
K3 = 
K 4 = 


Sr,. 


• /xV,, 

a 

is 

Cf — ^ (P" cosh a — i’ cos ^ t ^-^{u cosh 
Oa Op 

From equation (14), using equations (11) and 
; 12 ,i, 'vve can obtain skin friction coefficient at 
liic inner and outer spheres. 



The velocity and pressure distributions are 
plotted in Figs. 1 and 2. The velocity dis¬ 
tribution shows that the velocity components 
in the radial and axial directions are much 
smaller than the azimuthal direction and the 
azimuthal velocity distribution exhibits the 
back flow for p’ = 0 and p] = 7r/4. The reason 
for this back flow is mainly because of the 
aavcrse pressure gradient set up by the point 
leakage in the spherical bearing system. We 
iind that the pressure decreases with increas- 
Reynolds number as shewn in Fig. 2. 


— u cos ft). 
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CRINKLED LEAF MUTATION—A CASE OF INCOMPLETE GENE PENETRANCE 

IN NICOTIANA TABACUM L.* 

R. LAKSHMINARAYANA, D. M. GOPINATH and K. V. KRISHNAMURTHY 
Central Tobacco Research Institute, Rajahmiindry 

Abstract 

A spontaneous muraiic with crinkled leaf surface was spotted arnontt tlie population of 
an advanced breeding line H.R. 65-29 in Hue-cured tobacco. As all tests—cytological and 
genetical—did not give clue as to the definite nature of the gene and based on the differential 
segregating pattern of the mutant into normal and mutant like plants in the subsequently 
selfed and crossed progenies, it is inferred that the mutation is an outcome of an incomplete 
gene penetrance. Tentatively the basic gene is assigned the symbol CrL 

Description of the Mutant Genetic Tests 

The mutant was crossed to the normal plant 
of H.R. 65-29 in which it was observed and 
also to Chatham and Delcrest, the original 
parents involved in the breeding line. Reci¬ 
procal crosses were also made. Scoring of the 
plants into N.L.P. and M.L.P. was done in the 
mutant selfed, and BCj progenies. 

(Tables I, II and III)." 

As could be seen from the tables, the segre¬ 
gation of N.L.P. and M.L.P. indicate that the 
mutation is neither recessive nor dominant and 
that it does not follow any genetic pattern. 
Taking into consideration the peculiar 
behaviour of the mutant plant which did not 
show any lit either for Mendelian or non- 
Mendelian ratios on the one hand and follow¬ 
ing the normal course of meiosis, normal pol¬ 
len fertility and seed setting on the other 
hand, it is plausible to interpret that the 
underlying genetic mechanism of this material 
may be incomplete gene penetrance and ex¬ 
pressivity. Wolf and Gerstel (1966) observed 
that the fasciation in oriental tobacco might be 
due to the genetic phenomenon of penetrance. 
In a similar situation, Wolf (1962) interpreted 
that bifurcate branching of tobacco follows 
penetrance. 

In the present investigation, the magnitude 
of penetrance of the gene for crinkled leaf was 
calculated in the different progenies and has 
been estimated to be in the range of 0*27 to 
48-88% (Table III). While scoring the plants 

Table I 

Penetrane per cent of the mutation in parents and F^s __ 

S. No Progeny 

1 H.R. 65-29 Matant-pelfed(1966-67) 

2 H.R. 65-29 Mutant selfed (1967-68) 

3 H.R 65-29 N.l .P. (selfed) and FiS 

4 PI R. 65-29 Normal plrmt X PI.R 65-29 Mutant 

6 PI.R. 65-29 Mutant X Delcrest 

6 Delcre*;t X H.R. 65-29Mutant 

7 PI.R. 66-29 Mutant X Chatham 

8 Chatham X H.R. 65-29 Mutant 

N L.P. -Normal-Uke plant, M.L.P.- Mutant-like plant 

* Paper presented at the 68 th session of the Indian Science Congress held at Bangalore, 1971 


N.L P, 

M L.P. 

100 

14 

381 

210 

All 

.. 

54 

19 

56 

4 

89 

5 

29 

3 

46 

22 


Total 

Penetrance % 

114 

12*28 

591 

36*53 

73 

26*03 

60 

6*67 

94 

6*32 

32 

9*38 

68 

32*35 


rrpIE advanced breeding line H.R. 65-29, in 
“*■ which the mutation occurred was a deri¬ 
vative from a cross involving two flue-cured 
tobacco varieties Chatham and Delcrest. The 
leaf of the mutant had thoroughly changed 
from those of the parents. Besides the surface 
of the leaf forming heavy crinkling, the shape 
of the leaf also got transformed from lanceo¬ 
late elliptic to nearly round (Fig. 1). Flower- 



FlG. 1. PI.R. 66-29 Normal (Left) and Mutant (Right) 
plants. 


ing was, however, normal and profuse and good 
pollen and seeds were formed on these plants. 
Cytologically, no abnormality was noticed in 
the meiotic stages. However, when selfed seeds 
of the mutant were sown, both normal-like and 
mutant-like plants (N.L.P. and M.L.P.) appear¬ 
ed in different numbers. This phenomenon was 
carefully followed up by genetic tests. 
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CrnikJcd Li'i/f iWnliitio)^ 


Tahi.m ii 



Penetrance per cent of 

the inutdtion 

in b\,r. 


S. No. 

Progeny 


N.! J‘. 

M.i. i*. 

Tul.d 

1 

H.R. 65-29 Normal X H.R.65-29 Mutant- 

-N.LJ’ 

All 



2 


-M.L.P 

fills 

2-111 

ss t 

8 

H.R. 65-29 Mutant X Delcrest—N.T. P. 


•10 

i 

.>(1 

4 

„ --M.L..P. 


152(1 

4 21 

lo-i 1 

5 

Delcrest X H.R.65-29 Mutant—N.L.P. 


1 2. >1) 

L> 

12(i2 

6 

„ —M.L.P. 


1571) 

2(1 

KflMi 

7 

H.R. 65-29 Mutant X Chatham-N.L.P. 


05(1 

•{ 

05 i 

S 

„ -M.L.P. 


710 

4 70 

liso 

9 

Chatham X H.R. 65-29 Mutant—N.L.P. 


.All 

. . 


10 

„ -M L.P. 


LlTO 

(il'S 

2101 


NX.P. = Normal-like plar.t, M.L.P. — Mutant-like plai.t. 

Table 111 


Fenetrance per cent of 

Progeny 


1 (lI.R. 65-29 Normal X H.R. 65- 


( » ) 11.R. IP) L’U Nr imal) 

3 ( » N.L.P.) ll.U. (in 29 Mutant) 

4 ( M n.K. (in“-2i) Nitinral) 

5 (H.R. 65-29 Mutant X Delcrest—M.L.P.) H.K. Ou 9 Mutant 

6 ( „ ) I)elcre.st 

7 ( „ -N.L.P.) ir.K.cn-20 Mutant 

8 ( ,, ) Delcrest 

9 (DelcrestX H.R. 66-29 Mutant—xM.L.P ) Delcrest 

10 ( „ —N.L.l’.) Delcrest 

11 ( ,1 —N.L.P.) II.R. (15-20 Mutant 

12 (ChathamXH.R. 65-29 Mutant—MJ..P.) ILK. 115 -21) Mutant 

13 (H.R. 65-29 MutantXChatham—M.L.P.) H.R. (15-20 Mutant 


N.L.P. = Normal-like plant, 


-N.L.P.) H.R. 65- 20 Mutant 
M.L.P, = .Mutant like plant. 


N.L P. 

M.L.P. 
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) 007 

200 
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LETTERS TO THE EDITOR 


CAPACITANCE AND THICKNESS OF 
SPACECHARGE SHEATHS AT PLASMA- 
WALL BOUNDARY 

Abstract 

Dynamic response of the spacecharge sheath 
at plasma-wall boundary is theoretically discussed 
considering the non-uniform electric field in the 
sheath and its effective non-linear resistance. 

A pulse method for obtaining the equivalent 
sheath capacitance and resistance has been sug- 
gested- 

The spacecharge sheath at a plasma-wall 
boundary represents a transition region 
which arises from and is supported by thci 
plasma which it circumscribes. It is essentially 
a non-plasma region which sustains the charge 
unbalance with consequent local electric fields 
as a result of the random bipolar charge-car¬ 
rier current's derived, from the plasma which 
flow through it. The presence of the sheath 
most often distorts and sets a limit to the 
diagnostic information pertaining to the plasma 
to be obtained by observation. It is usuaP to 
evaluate the disturbance produced by the 
sheath by assuming it to be equivalent to an 
effective capacitance in parallel with an effec¬ 
tive resistance. An analogous situation is 
encountered, it will be recalled, in the case 
of semiconductors junctions--'^ where one can 
estimate the thickness of the spacecharge 
region by measuring the equivalent capacity 
by observations of its r.f. impedance. It has 
not been possible to carry out similar measure¬ 
ment for the sheath region at the plasma-w^all 
(foreign surface) boundary. The problem has 
been recently'^ theoretically discussed for the 
sheath region formed in front of a single thin 
wire Langmuir probe immersed in a low tem¬ 
perature plasma. One of the difficulties in 
interpreting the results of the measurements, 
is the significantly non-linear character of the 
equivalent resistance. One can assume a typi¬ 
cal Langmuir volt-ampere characteristic for 
the probe and specify the conditions where it 
can be simply estimated. A determination of 
the effective capacitance of the sheath around 
wire probes even under such well-defined con¬ 
ditions becomes difficult because of the attend¬ 
ant stray capacitances due to associated struc¬ 
tures and circuit layout^ which are not 
negligible in comparison with the capacitance 
to be measured, 


We have, therefore, examined the problem 
by considering the sheath capacitance formed 
in front of a large area cylindrical probe placed 
near the wall of a cylindrical gas discharge 
tube. It is clear that the use of a large area 
for the probe will significantly affect its cha¬ 
racteristic since it may partly function also as 
one of the electrodes. One can limit the net 
current received by such a probe by inserting 
a suitably high serial resistance. A know¬ 
ledge of its d.c. characteristic will provide an. 
estimate for the incremental equivalent resist¬ 
ance. Then the probe functions as a single 
Langmuir probe-' operated at a potential other 
than the floating value, the current receiv¬ 
ed by it can be expressed as 

T,„ 

where a^^ represents (1) the positive ion cur¬ 
rent which can be assumed to be approximately 
equal to random positive ion current incident 
on the plasma-sheath boundary; (2) a part 

of the total drift current which flows through 
the plasma as the probe may also function 
partly as an auxiliary electrode. The second 
term represents the contribution of the elec¬ 
tron current which alone is generally assumed 
to be sensitive to the d.c. probe potential. One 
can, therefore, define an incremental non-lincar 
resistance for the sheath in front of the probe 


At this stage attention may bo drawn to an¬ 
other special characteristic of the problem 
which has not been thus far considered. The 
geometrical dimen.sions of the sheath region, 

are usually calculated by assuming the simple 
electrostatic expression for the capacity of a 
parallel plate condenser, the derivation of 
which involves the assumption of a uniform 
electric field. As the sheath region is charac¬ 
terised by significant spacecharge effects, a 

modification of this expression is necessary. For 
this purpose one makes use of the result that 
the electric field (E) in this region is given by 

|E| - ' (3) 

with the boundary conditions that at the wall 
jT; := 0 , Y = — and ^it the piasma-en(J of 
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i.ie siu-aiij .r V 0. UsingPoissonsequa- 

/^'^ii'rierision (spacecharge volume 
(linMt.N /> and ^laeath area A assumed to be 
constaid) 




dm 

(7,XT " 


Vs 

A2 


e 


\ 


(4) 


I lu'U'ioua ti>i;LiV oiiarge Q in the sheath region 
is given l)y 


Q 


\ 



dec 



r) 


Thv caparity o 

r)V 


therefore 





is given by 


in o-6h\ 

e J -17rA 


( 6 ) 


whicii slu)\vs lliti.t the capacity gets reduced by 
the factor 0*G3 oTx account of the spacecharge. 

'rh(' cl.vnarnio loethaviour of the sheath can 
he tlescrlin'd ila terms of the equivalent cir¬ 
cuit (C’j, l; ,,) s: 1:1.own in Fig. 1 where R' is 



a Known resist iioo which enables the wave¬ 
form of tlu' c'urrent to be studied with a C.R.O. 
hi!-load of (indims' response of the sheath 

to the steady simxasoidal r.f. signal usually em- 
ployt'ci, which, liowever, may alter the steady- 
stale condition of tlie plasma, it is advisable 
to me a unit stop-fH(t) probing volt¬ 


age signal. The equations under these condi¬ 
tions are 



Qi 


^ li it) j 

= h -h i-i f 

hRp I 


(/) 


which yield using the method of Laplace trans¬ 
forms 


R'i - 


r\i) 


Rp i R R dtp 
The time constant involved is 


Me,CiK Kp 

R') 


( 8 ) 


.. C.R'Fp 

Rp d R' ‘ 

One can find the magnitudes of and R^ by 
determining r for iv/o different values of R'. 
This value of C-j enables calculation of sheath 
thickness 'd from Equation (6). 

The pulse method for obtaining sheath capa¬ 
citance and thickness has the additional advan¬ 
tage of giving information on the frequency 
response of the sheath impedance and conse¬ 
quently in defining the properties of the plasma 
being sampled over a wide frequency range. 
Ion Physics and V. T. Chiplonkar. 

Electronics Lab., Y. R. Desai." 

Dept, of Physics, 

Institute of Science, 

Bombay-32, March 22, 1971. 


* Senior Research Fellow, Depa'-tment of Atomic 
Energy, Government of India. 
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AN X-RAY CRYSTALLOGRAPHIC STUDY 
OF ANTIPYRINE, AMIDOPYRINE, 
PHENYLBUTAZONE AND SALIPYRINE 

Deriv.vtives of salicylic acid, pyrazole and 
acetanilide are extensively used as pain-reliev¬ 
ing medicines. A large body of chemical and 
biclogical data on the medicinal role of these 
non-narcotic analgesics, when administered 
individually and in combinations, are presently 
available. Plowever, the molecular basis of 
their interactions among themselves and with 
biological macromolecules are not yet clearly 
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understood. Therefore, a programme of syste¬ 
matic X-ray, spectroscopic and theoretical 
investigations of these drug molecules, and 
their complexes among themselves and with 
other biologically important molecules has 
been initiated. As part of this programme, the 
results of a preliminary crystallographic study 
of the three best known pyrazole derivatives, 
viz., antipyrine, amidopyrine and phenylbuta¬ 
zone and a 1 : 1 molecular complex of one of 
them (antipyrine) with salicylic acid are re¬ 
ported here. 

Large, transparent, plate-like crystals of 
antipyrine and amidopyrine were grown by 
slow evaporation at room temperature of their 
solutions in water and 95% alcohol respec¬ 
tively. Controlled evaporation of an alcoholic 
scluticn of phenylbutazone gave thin needle- 
like crystals. Attempts to grow larger crys¬ 
tals by changing the solvent and also by using 
vapour and solute diffusion techniques were 
not successful. Transparent platy crystals of 
the 1 : 1 complex between salicylic acid and 
antipyrine (generally known as salipyrine) 
were grown by slowly evaporating a solution 
in alcohol of the components in molar ratio. 
The composition of the crystals was confirmed 
by an examination of the ultraviolet absorp¬ 
tion spectra of the two components and the 
complex in 50% alcohol. 


crystals of phenylbutazone and salipyrine could 
be uniquely assigned to the space group l?2^/c. 
‘The crystals', of amidopyrine belong to the 
space group PI or PI and those of antipyrine, 
to the space group Cc or C2/c. In the case of 
antipyrine, the statistical distribution of E 
values^ (Table I), computed from the inten- 
^ity data collected on a 4-circle diffractometer, 
Table I 

Distrihiitiin of \ E \ ’s for the crystals of 
antipyrine. Theoretical values are also 
given for comparison 

Theoretical values 

Observed- 

values Centro- Noncentro- 
symmetric symmetric 


< 

E 

-> 

i> 

.. 1-040 

1*000 

1*000 

< 

|] 

ij“ — 

.. 1-005 

0*968 

0-736 

< 

E 

> 


0-814 

0*798 

0*886 


E 

>1, 

% 

.. 30-2 

32*0 

36*8 


E 

!>2, 

% 

4-7 

5*0 

1*8 


E 

>3, 

% 

.. 0*8 

0*3 

0*01 


suggested the space group to be centrosym- 
metric and hence C2/c. The densities of the 
samples were measured by flotation method 
using a mixture of benzene and carbon tetra¬ 
chloride for antipyrine and salipyrine, and a 
solution of potassium iodide, for amidopyrine 
and phenylbutazone. These data arc listed in 
Table II. 


Table II 

Crystal data for antipyrine, amidopyrine, phenylbutazone and salipyrine 


Antipyrine* Amidopyrine Phenylbutazone Salipyrine 


Space group 
« in A 
^ in A 
in A 

a in degree s 
^ in decrees 
y in degrees 

Volume of the unit cell in A 
Molecular formula 
Formula weight 

No. of formula wts. in the unit cell 
Measured density in gm/cc 
Calculated density in gm/cc 


C<r or C2/r 

16-919±0-003 

7-425±0-003 

17*796±0-003 

117-03 dbOTO 

1991-247* 

CnHa^ON. 

188-112 

8 

1-269 ±0-020 
1-255 


PI or PI 

7-55 ±0*02 
10-73 ±0-03 
17-72 ±0-04 
94-00 ±0-50 
100-78 ±0-60 
106*95 ±0-50 
1338-483 
CiaPIi^ONa 
231*30 
4 

M76±0-20 

1*148 


T2ilc 

21 *695 ±0*004 
5*823±0*002 
27-881 ±0*004 

108.06±0-10 

3348*565* 

^19* h 90 uN 2 

307*168 

8 

1-2U±0*020 

1*218 


T2jc 

12-77±0*03 

7*46±0*02 

17-93±0*03 

90*00 ±6 *60 

1708-087** 
CuHi^ONa .C^PIeOa 
326*35 
4 

I *300 ±0*020 
1-269 


*The crystal data f )r antipyrine has earlier been reported - though the cell diamensions were somewhat in 
error. However, the values determined now are reported for the .sake of completeness. 


The unit cell dimensions of the crystals were 
determined from oscillation and Weissenberg 
photographs taken about crystallographic axes 
using nickel-filtered copper radiation. The cell 
dimensions of the crystals of antipyrine and 
phenylbutazone were later refined on a com¬ 
puter-controlled Hilger and Watts 4-circle dif¬ 
fractometer. From systematic absences^ the 


The complete structure determination of 
these compounds is in progress. 

The author is grateful to Drs. Dan Mercola 
and Kalyani Vijayan for much help and many 
discussions. Plis thanks are also due to 
Messrs. Geigy (U.K.) Ltd. for a free gift of 
the sample of phenylbutazone used in these 
.investigations. 
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AN NMR STUDY OF SPIN-LATTICE 
RELAXATION AND MOLECULAR 
ASSOCIATION IN ORGANIC 
SOLUTIONS 


Spin-lattice relaxation is known to be a pro¬ 
cess in which energy exciliange takes place bet¬ 
ween the nuclear spin system and the lattice 
tending to bring the systems into equilibrium 
to a common, temperature. The process is- 
exponential with a time constant T^ which is 
the relaxation time that is inversely propor¬ 
tional to the probability of transition between 
the nuclear energy levels, brought about by 
spin-lattice interaction. An important mecha¬ 
nism for producing these transitions is the 
nuclear magnetic dipolar interaction of intra- 
as well as inter-molecular type. For liquids, T, 
can be expressed as : 


1 

Ti' 


Q) +(t) , 

\ 1 1 /rotationiil \ 11V tr;in.^l 


( 1 ) 


/rotationiil \ It / tviin.^lut ionat 

Bloembergen, Purcell and Pound^ have given 
contribution to T-j^ due to rotational and trans¬ 
lational terms. The rotational term obtained 
by BPP'i was later modified by Kubo and 
Tomita- and Solomon- and is given by 

2Try'^ hr ^ . . 


(f) 

\ i 1/ I'ol.atinnal 


where ‘b' is the interproton distance, v is the 
coefficient of viscosity and "a" the molecular 
radius. The translational contribution is given 
by 



translat ioniii 


hr 

kT 


VN 


(3) 


where N is the number of protons per cc. 

Putting the above values in equation (1), 
we get 


(^) = c,va= + c,vN 


(4) 


where 

_ 27ry^ h“ 


and 


C2 = 


Ztt 

kT” 
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Giuiotto, Lanzi and Tosca^ and Kher and i 
Modak-"' have studied nuclear relaxation and ,! 
molecular association in certain organic liquid 
mixtures. They used CCl^^ and CSo as one of i 
the liquids which does not contain any proton, i 
Hence, it was thought desirable to study asso- i 
ciation properties of two liquids both of which 
contain protons. 

Experimental Procedure 
The experimental procedure is essentially 
the same as adopted, bcforcl^ with some raoditi- 
ca lions, 

The compounds aniline, isopropyl alcohol and i 
xylene (all of BDH AnailaR grade) were doubly | 
distilled before use. Different solutions of these J 
purified chemicals were prepared by changini; 
the molar concentration of x.ylcne and i.so- ; 
propyl alcohol from 0 to 100 % with aniline. Tlu' 
viscosity of these solutions was measured ; 

using Ostwaild’s viscometer. The viscosity of 
these solutions is; not vci'y high, hence t,, the | 
correlation time for the rotation of the mole- = 
cules will be low enough to make 2 < 1 . j 

where q, is the resonance frequency. Hence, i 
the longitudinal and transverse relaxation 
times T, and T^, respectively arc more or Ics;; ■ 
equal." i 

Exact relaxation time T, is not determined : 
but the maximum absorption signal height ‘d* ; 

corrected for the concentration of protons is i 

taken proportional to T,.*' 

Thus, I 



where c is a Constance. Hence, from equa¬ 
tion (4), 

d cc^7}a/^ I CC.. 1 N 77 or d cLja'^ i c'hjN 
where the now cons'tants are given by c'-ccj 
and c'' ™ 
or 

-- c' a*' 1 if N. U’) 

V 

Equation (5) indicates that d/'^ depends upon 
'a' and ‘N’. Since N is constant in our case, 
the graphs of d/v versus concentration of xylene 
land is'opropyl alcohol will reflect changes in 
molecular radius. Since h' is, occurring in ihe 
third power, the importance of the first term 
increases rapidly with increase in h’. 

Results and Discussion 
The variation of d/'n against the mol. frac¬ 
tion of xylene and isopropyl alcohol is shown 
in Fig. 1 (a) and (b) respectively. It is seen 
that d/v increases from! 2-36 to 6*4 for xylene- 
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aniline [Fig. 1 (o)] and from 2-36 to 8-3 for 
isopropyl alcohol-aniline [Fig. 1 (b)] as the 
mol. fraction of xylene and isopropyl alcohol 
is increased respectively. 



Fig. 1. (fj) Variation of djit] against mol. fraction of 
xylene. Q—Xylene-aniline. (/;) Variation of d/rj against 
mol. fraction of isopropyl alcohol. □— Isopropyl alcohol- 
aniline. 

In equation (5), the second term is made 
cons^tant by choosing the volmne proportion of 
xylene-aniline and isopropyl alcohol-aniline 
such that N, the number of protons per cc, for 
all concentrations, remains constant. Hence, 
changes in d/v can be related directly to ‘a’. 
Figure 1 (a) and (b) shows that as the con¬ 
centration of xylene or isopropyl alcohol in¬ 
creases, d /77 and therefore ‘a' increases in the 
beginning and remains constant beyond 0-68 
and 0-66 molecular fraction rcs'pectively. 

From Fig. 1 (a), it is seen that at about, 
0*7mol. fraction of xylene and beyond, asso¬ 
ciation is maximum. This\ clearly shows .that 
the effective molecular radius increases as the 
concentration of xylene is increased upto about 
0*7 mol. fraction. Beyond this concentration, 
the molecular radius remains nearly constant. 
The increase in the molecular radius ‘a’ can 
be interpreted as due to molecular association. 

Venkateshwarlu and Sastry,-*^ using ultrasonic 
methods, measured the variation of tho 
absorption of the waves with concentration of 
the same two pairs of liquids. They have attri¬ 
buted the observed peak at about 0*3 mol. frac¬ 
tion of aniline to the N-H bond type associa¬ 
tion for both cases. 

It sieems that the N-H bond may be respon¬ 
sible for the association observed in the pre¬ 
sent investigation. 
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CRYSTAL DATA OF A CARBONYL 
COMPLEX OF RUTHENIUM: DICHLORO 
DICARBONYL BIS DIPHENYL ETHYL 
ARSENE RUTHENIUM-II 
[CIS-RU CL (CO)o (PH. ET AS),] 

The above carbonyl of Ruthenium, synthesised 
by E. G. Leelamani and G. K. N. Reddy of the 
Chemistry Department, of this College, was 
supplied to usi for X-ray study. Needle-shaped 
single crystals of the compound were grown 
from a solution of a mixture of dichloro methane 
and metihoxy ethanol, by slow evaporation. 
Suitable crystals were selected and mounted 
about the a- and b-axes. Cu Ka (1-542 A.U.) 
radiation was used. Rotation as well as Weis- 
senberg photographs wei'e taken about the a- 
and b-axes. Mounting about the c-axis was 
not satisfactory, because of the improper deve¬ 
lopment of the crystals about that axis. The 
values of a and b were obtained from the rota¬ 
tion photographs. From the Weissenberg photo¬ 
graphs a", b'% c", a'^- and ff’ were determined. 
Using the relations between the direct and 
reciprocal cell elements,^ the values of c, 
.a, /j and t were calculated. The density of the 
crystal was determined by the displacement 
method. 
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■. - lu-uy A.U. 
: zr 1 u • 41 A.L. 
= 16-86 A.U. 

: -.r 96 - 23 ’ 

, rr 96 

: A 37’ 


Data 


a- z= 84= 43' 




: 87= 17' 


•165: 

•1723 

•09218 


Density experimental) = l'578 gm/cc 
Density (calculated) =:l-597 gm/cc 
Xurnber cf molecules/unit cell = 2 
Systematic absences = Nil 

A' the intensity data were not measured, it 
was net possible to come to a definite conclu- 
-i;jn regarding the space group. Hence, the 
s.aace group may be PI cr PT- 

One cf the authors (S. V.) thanks the U.G.C. 
for the award of a Research Scholarship. We 
art' also thankful to Dr. G. K. N. Reddy for 
supplying the material. 

Physics Dep:.. •. S.-\rla Vasudevan. 

Centrai College, K. N. Kuchela. 

Bangalore University, 

F^truary 26 . 1971 . 
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A SIMPLE DEVICE TO IMPROVE THE 
ESTIMATION OF NITROGEN IN STEEL 

The available wet chemical methods^'for the 
determination of nitrogen in steel are essen¬ 
tially based on converting the combined nitro¬ 
gen into ammonium salts and estimating the 
latter. It has been rightly emphasized in all 
the procedures that the experiments should 
be carried out in isolated rooms, where the 
absence of free ammonia in the air is ensured. 
Our efforts, however, have been directed to 
bring in the much desirable simplicity of mak¬ 
ing the estimations possible even in the nor¬ 
mal laboratory conditions, without taking 
recourse to this rather unusual precaution. 

A simple attachment has been devised 
whereby a.mmonia in the air is trapped and 
thus prevented from coming into contact with 
digested sample solution. The device is a 
eonveniicnal U-shaped absorption tube con¬ 
taining pieces cf pumice stone moistened with 
water and loosely packed wdth glasswool at 
both the ends. This is connected to the top 
portion of the digesting unit through an air¬ 
tight rubber cork fitted with bent glass tube. 
Experience has shown that the device should 
be fitted immediately after the digestion of the 
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sample is completed and kept on till the solu¬ 
tion is transferred to the distillation unit. 

The ammonia contents of the air in the labo¬ 
ratory have been intentionally varied and the* 
blanks determined in each case with and with¬ 
out the attachment. In all. cases, it has been 
found (vide Table T) that variable^ Ldank valiu':: 

Table I 


SI. No. 


Bl^nk, % nitrogen 


With the device 


0-0040 

0-0045 

0-0045 

0-0045 

0-0040 

0-0045 


Without the device 

0*0240 
0 0150 
0-0301) 

0 - 02:10 
0-0100 
0-0200 


Note: Tiie total reagent blank was 0-0040 in all 
the cases. 

are obtained when the device is not iisc‘d 
whereas the blank is significantly low and con¬ 
stant with the same in operation. Thc‘ vcr> 
close agreement between the values, of this 
blank and. that caused by reagents alone clearly 
establishes that the attachment successfully 
traps the ammonia in the atmosphere. Its etVi- 
cacy has further been confirmed by analy.sing 
a number of steel samples and solutions con¬ 
taining knowm quantities of ammonia. Full 
details giving further particulars will shortly 
be published elsewhere. 

Our thanks arc due to the Managc'ivu'nl of 
the Tata Iron and Steel Compan.v for [hu’i nit- 
ting the publication of this note. 

Research and Control K. S. R. Krishnaiah. 

Laboratories, S. V. S. S. .MuinA*. 

Tata Iron and Steel G. V. L. N. Murtv. 

Company Ltd., 

Jamshedpur-7, Fchvnciry 27, 1971. 
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CONSTITUTION OF THE NEW 

thiourea derivative from the 

SEEDS OF SALVADORA OLEOIDES 
TiiK st'Otls <){’ Scdvodoru olcoldcs failed ‘Ivha- 
kan’ and ‘CMihota pilu’ in India wtav rxaaniiu'd 
by u.s' and among llu' luunbor of compounds 
symmetrica! dibcn/yl thiourea, symmetrical 
dibenzyl urea and a new thiourea derivative, 
m.p. C were isolated. Idle slruclurt‘' 

of the new thiourea dtadvalivc' was tentatively 
<>iven as symmetrical di ( A/'-nndhyl-N-styryl) 
thiourea. A re-examination of its analytical 
data and NIVIR spectrum, nc'cessitaUes a revi¬ 
sion of its structun' as symmetrical di(JV- 
methyl, iV-benzyl) thioure;i (1). ddie tdemen- 
lal analysis agrees with this formula U,^ 1 h,,N._,S. 
The comimund shows only one maximum at 
280 nm in tiie UV siiectrum. TIk‘ NMR. spi'c- 
trurn in Ci.KU.. has three sharp singlets at 7-Mr), 
5-48 and I • 1)5 ppm. Integration curve shows 
that thx'y correspond to 10, 4 and 0 protons 
rcs})ectively. It is rtmiarkabU' tiiat tlu* most 
downlU'ld signal is a singled rc'pri'senting \\vi> 
Linsubstituti'd phenyl gia)U})s : usually, it is a 
multiplet, in flavonoids. But it agiau’s with tlu* 
NMR of toluene w'lhich als(» shows a .’-ingkd 
for the plu'H.vl group at '1 7• 17 ])pm‘k A similar 
feature' lias lieen recently obsc'cved in tlu' case 
of clalbergi-clironienc' in regard to its 4 phi'iiyl 
group.’* Tlu* most upheld singhd 1-25 repre*- 
sents two methyl groups which could be* (‘it.lu*r 
on similar nitrogen atoms or in a!i ai'omatic 
nucleus. The latter is not jiossibU* because tlu* 
aromatic rings are not substituted sliown. 
by the NMR spectrum. Hence, tin* former p(»s- 
sibilily exisl.s. The singh't at. ‘’’r)*48ppm eould 
be attributed to four protons of two b(‘n'/.ylie 
methylc'nes linked to N. Tduis, the .stnieture 
of tilt* compianid would lx* s.vmuu'trieal di (iV- 
benxyl, Af-nu'thyl) thiourea (1). This is sup- 
portccl by its eo-occurrenci* with dibt'ir/vl urea 

CH3 ^*^3 

I I 

CfiH5CH2— — C — M —CH2CgH5 

S 

I 

and thi(Uir(‘a, In NMR s{)eelra. all these bi'ii/.yi 
groups Iiavi* similar valiu's, c.(/., diben/.yl 
thiourea has for tht* (HU a cUmblet eeutiH'd at 
M'8]. The* now thiourea cU'rivativt* lias not. 
been deseribt'd in tlx* litoridure so fai* and this 
is the lirsl report of its natural oeeurrouce. 


Ht'pt. of Chemistry, G. R. Chopra. 

University of Dc'lhi, A. C. Jain. 

nelhi-7, Fcbruarij 3, 1971. T. R. Seskadri. 
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STRUCTURE OF ENHYDRIN 

In our earlier communicaLioiisi - we reported 
tiu' h’olalioii of enhydrin, a ne'w scsciuiterpcne 
laetoue from E)ih\jdra /hiciuctui^ (Family : 
Compositai') and suggested a tentative struc- 
liirt* (1) for it based on our limited observa- 
ti{)m:. As tiu* yield of the compound was low 
aiul a.s tiiierc* were variations from batch, to 
batch of the jilant material, we had to rely 
mainly on tlu* spectral data. We have subsc- 
(juentl.v isolated moia* of it and carried out 
:i*veral r*i‘acUous, and on the basis, of the eon- 
.''•olidati'd clc.ta, propose* a revised structure. The 
t'xprt'ssion (II) now arrived at, seems to satis¬ 
factorily explain all the obsei'vations. 



Hi 



[Hi 

A*: reported (*arli('r, t*n.hydrin, CT..IR,.0, 
m.p. 189-8(1" t', I (i 1^-55* 6", had an ft: ^/-unsatu- 
!atfd -lactone unit iis inferred from UV, IK 
and NMR dalu. This was supported by the 
libei'ation of formaldehyde on ozonolysis. The 
compound slu)\vc*d the lU'esence of two double- 
bond:; in (luant iiativc* jierbcnzoic acid titra- 



268 


Letters to the Editor 


[ Current 
Science 


-O- The oreseace of a carbomethoxyl and aa 

■ cc'toxv' groups were clear from the MR 
:^c:ra'ot c-ixhydrin and of its various othei 

""ScVleration of the molecular formula and 

■ ■ -hnation of possible alternatives strongly 
;>d';’cated that the compound is a sesquiterpene 
'■-c*cnc with an acetoxyl and a carbomethoxyl 
'toaot and'there should be another hydrolys- 
a-ye'groUD in the form of a C., acyloxy func- 
-•cn T-it was also suggested by the presence 
cf four carbonyl peaks in IR spectrum under 
'icod resolution. 

Eased on a series of chemical transforma¬ 
tions, this C--acyl unit has now been proved 
to be present in the form of an epoxytigloyl 
unit The formation of a chlorohydrin on 
treatment with hydrochloric acid and of a 
vicinal dioi with oxalic acid were found to 
involve this C--acyl chain and thus there were 
clear evidences to show the presence of an 
epoxide group in the C--acyl chain. This struc¬ 
tural unit also corresponded with the appear¬ 
ance of a (M^-116) peak in the mass spec¬ 
trum. Alkali titration of the parent compound 
indicated the presence of four hydrolysable 
groups arising from the lactone, acetoxyl, 
carbomethoxyl and epoxytigloyl units. All 
these obseiwations made it necessary to revise 


the tentative structure (I). 

The above functional groups accounted for 
nine out of the ten oxygen atoms present in 
enhydrin. That the remaining oxygen was. 
neither a free hydroxyl nor a ketone was clear 
from spectral data and chemical reactions. The 
presence in the NMR spectrum of a sharp sig¬ 
nal at 1-715 for three protons could he attxd- 
buted to a methyl group attached to a carbon 
atom bearing an oxygen atom in the form of 
an ethereal link. This observation indicated 
that the tenth oxygen might be present as a 
second epoxide unit. This is accommodated in 
structure ( 11 ) most satisfactorily. 

Full details of the study of enhydrin will 
be published elsewhere. 


Dept, of Chemistry, 
University of Delhi, 
Delhi-7, 

March 29, 1971. 


N. R, Krishnaswamy 
T. R. Seshadri. 

T. N, C. Vedantham. 
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1, 2-DIHYDR0XYBENZENE»4~ 
MONOCHLOROACETYLATE-A 

SELECTIVE REAGENT FOR TOTAL 
IRON DETERMINATION 

Low concentrations of Zn, Cu (ic), Ag, Cd) 
Co (ic) , Hg (ic), Uo^ and M 0 O 4 ions interfere 
at low concentrations ( 1 - 20 /^g) of iron with 
various colorimetric methods of iron esti¬ 
mation.With 1, 2-dihydroxybenzcnc-4- 
monochloroacctylate, which hasj not been used 
previously for iron estimation, these ions do 
not interfere even when present in concentra¬ 
tions higher than arc usually encountered in 
biological materials. The reagent forms a red- 
coloured chelate with iron in alkaline medium. 
It iS' also capable of estimating total iron with¬ 
out pre-oxidation or pre-reduction. The colour 
is stabilised with polyvinyl alcohol (PVA). 

Tris 0-2 Molar was found to be the most 
s'uitable pH buffer. Strongly acid samples may 
be neutralized with either NaOH or NH|OH to 
pH 7-0. An excess of chelating reagent results 
in a rapid development of colour ; but it also 
leads to its rapid fading so that stability pla¬ 
teaux is very much condensed. In view of this, 
a ratio of one part of iron to 10 parts of che¬ 
lating reagent is required. The absorbance of 
the iron chelate is found to be maximum at 
520 niiOt and Beer’s law is obeyed in the range 
of 0-50 Mg of iron. 

Reagents 

(1) 1,2- dihydroxybenzenc - 4 - monochloro- 
acetylate (0-052% W/V) 0-026 g dis¬ 
solved in 50 ml water at 50° C. 

(2) Polyvinyl alcohol 0-05% (W/V) in 

water. 

(3) 0-2 M Ti'is (Hydroxyl) methyl amine 
[2-amino 2 - (Hydroxymethyl) propane- 
1 : 3 diol]—B.D.H. L.R. grade. 

For iron standard, 0-07023 g ferrous ammo¬ 
nium sulphate (A.R.) is dissolved in 10 ml of 
0-01 N HCl and made up to 100 ml. This give.Sj 
100 /^g/ml. 

Place 1 ml or less of test solution containing 
10-50/ig iron in ai wide test-tube. Adjust the 
volume to 1-5 ml with glass distilled water. 
Add 1 ml of reagent ( 1 ). Next add 1 - 0 ml of 
PVA, reagent (2). Last, add 6-5 ml of tris, 
reagent (3). Mix gently and measure the ab¬ 
sorbance in a Baush and Lomb Spectronic -20 
colorimeter at 520 him against the reagent 
blank. The colour is stable for aa hour. 

Figure 1 gives the absorbance of the chelate 
formed with a constant amount of iron and 
varying amounts of chelating reagent. It is 
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clear that reagent and iron combine in a molar 
ratio of 3 : 1. Carboxyl, nitroso, azo or imino 
groups, when present on an aromatic ring in 
ortho-position to a hydroxyl group, tend to 
form chelates with cations like Fe-*'- and Cr-'i^ 
the chelate metal molar ratio being 3 : I/*-* 
From the shape of the curve (Fig. 1), 



it may be inferred that the ferric chelate is 
highly stable. It is surmized that irrespective 
of the initial oxidation state, iron in alkaline 
medium and in the presence of reagent (1) is 
rapidly oxidised by air to ferric state. The ab¬ 
sorbance is 7247 and sensitivity is 80-7 X 10-*V 
cm-. 

Recovery of 20 Mg of iron in the presence 
of Ca-' , K+ Zn-+, Cu ' -, Cd'^-, Cr"' ,'Hg-', 

700, 700, 1400, 80, 80, 100, 100, 100, 

^ ^ respectively shows that 

80j 80, 80 

only Co- and Ag'- interfere slightly. Con¬ 
sidering their range in biological materials, it 
is concluded that none of these ions interfere 
in the determination of iron by the proposed 
method. This, has been verified by the recovery 
of iron using wheat grain and straw, jo war 
straw and soil clay extracts. In addition, total 
iron content of five soil clay extracts was 
determined by both 0-phenenthroline method'"’ 
and by the proposed method, A good agree¬ 
ment was found between the values obtained 
by the two methods for the total iron. 

The authors are grateful to Dr. B. N. Tri- 
pathi of Defence Science Laboratory for pro¬ 
viding the reagent. 

Division of Plant B. Venkateswarlu. 

Physiol, and Phytotron, P. ,C. Pande. 

LA.R.I, New Delhi-12, 

Janiuary 16, 1971. 
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BACTERIOLOGICAL ACTIVITY IN 
SALINE, SALINE ALKALI AND 
ALKALI SOILS 

SxVLiNE, saline alkali and alkali soils occupy 
moi-e than one million hectares in Haryana 
and Punjab. Very little information is': avail¬ 
able on the microbiological status or nature of 
microbial activity in such soils. A systematic 
study of the microfiora of this region was, 
therefore, undertaken and the overall bacterio¬ 
logical activity in these soils is reported in this 
paper. 

Total count of bacteria was done on 
nutrient agar and the extent of population of 
nitrogen-fixing bacteria was determined on 
Ashby’s mannitol agar using pour plate method. 
The counts recorded on the nutrient agar and 
Ashby’s agar are given in Table I. It is clear 
therefrom that the total count of bacteria per 
g of soil varies; with the pH of the soil. In 
soils of pH 8-0 to 8*5, the total count per g 
varied from 5-0x10'’ to 6-0 x 10^ in those 
of pH; 8*5 to 9-5 the count was 4-0 X lO"^ to 
5-0 X 10"’, and in those of pH 9*5 to 10-3, the 
total count fell to 6-0 x 10'^ to 4-0 X 10k In 
marked contrast is the total count observed in 
normal s:oils ranging from 12 x 10^’ to 20 X 10^= 
per g (Table II). Table I also reveals that 
at pH 8-0' to 8*5, the. total count of nitrogen¬ 
fixing bacteria per g of soil varies from 7*6 X 
10- to 8*5 X 10-, at pH 8-5 to 9-5 it variesi 
from 4*5 XlO- to 7-6 X 10- and at pH 9-5 to 
10-3 from 3-0 X 10- to 4-5 X 10-. The count of 
Azoiohacter in normal soil varies from 3-7 x 
10^ to 17-0 X 10- per g of soil (Table II). 

It is obvious from Table I that the total num¬ 
ber of micro-organisms decreases in the soil 
with the increase in pH. Greaves- and Jonesi 
reported that the total count of bacteria per g 
of alkali soils varies from 3-0 X 10-Mo 2-0 X 10®. 
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Table I 


Total count and count of nitrogen-fixing bacteria from saline and alkali soils 


Sr. No. 

Location 

of 

soil 

pH 

of 

soil 

Coiuliictivily o' soils 
(millimhos/ 
cm at 25° C) 

Type of soil 

Total count/g. 
of 
soil 

Count of nitrogen 
fixing l>:icteria/'g 
of soil 

1 

Hissar 

.. 8-0 

)0-20 

Saline 

a-oxio'* 

8*5x102 

2 

Sirsa 

8-3 

10*80 


7-0 Xio-" 

S-OxlO- 

3 

Narnaul 

.. 8-5 

6-00 

.Saline alkali 

o-OxlO'^ 

7*GX 10“ 

4 

vSirsa 

.. 8-9 

6-60 


5-0 xlO - 

7*6X10- 

5 


.. 9-0 

6-60 


8-5xl0-^ 

6*5X102 

G 


.. 9-4 

7-20 


S-oX 1(11 

0*0X102 

7 

Hansi 

.. 9-5 

0-72 

Non saline alkali 

G-OxlO-^ 

5*0x102 

8 

Karnal 

.. 9-5 

4-On 

Sa'ine alkali 

4*0X]0‘ 

4*5x102 

9 

Chau rail 

.. 9-7 

0-90 

Non-saline alkali 

9-7x10*' 

4*0x102 

10 

Narnaul 

.. 9-S 

1*08 


8*9X10- 

:-i*7x 102 

11 

Gurgaon 

.. 9-8 

1*14 


8*9 XlO-'- 

3*7x102 

12 

.‘^irsa 

l'>*2 

2-lG 

Saline alkali 

G-Gx 111- 

3*0x102 

13 

Mahim 

.** 10*3 

4*20 

G-OxlO*' 

3*0X102 



Total count and 

Table II 

count of nitrogen-fixing bacteria in normal 

soil 


Location 

pH 

Conductivit'v of soil 

Total count/g 

Count of nltrciTcn- 

Sr. No. 

of 

of 

(millimhcs/cm 

of 

fixir'g bacteria/g 


. soil 

soil 

at 2a°C) 

soil 

of soil 

1 

Sangrur 

7*0 

3-0 

15-OxlO" 

7*0x102 

2 

Karnal 

7-6 

3*3 

12*0X10''^ 

4*0X102 

3 

Patiala 

7*7 

3*9 

17*0X10'‘ 

3*7x 102 

4 

Yamununagar 

7*8 

4*1 

20-0x10^' 

17-0x102 

5 

Chandigarh 

8*2 

3-2 

15-UX10<^ 

4*7X102 



FIG. 1. Relationship between pH of the soil and total 
microbial population and nitrogen-fixing population 


Maximum count of nitrogen-fixing bac¬ 
teria (8*5 X 10- per g of soil) was observed 
at pH 8*0 from Hissar soil, whereas minimum 
count (3*0 ;< 10-) per g of soil) was recorded 
for Mahim soil of pH 10-3. Meiklejohn- show¬ 


ed that the count of Azotobacter is greater 
than 100 to 9,400 per g of soil in Broadbalk 
fields whereasi Verma et al.^ reported tiie 
counts to vary from nil to several thousands 
per g of soil in Narmada valley. It can also 
be seen from Fig. 1, that there is a logarith¬ 
mic decrease in the total microbial population 
with/ the increase in the pH of the soil, whereas 
only slight effect of pH of the soil is reflected 
on the count of nitrogen-fixing bacteria. 

The authors are thankful to Prof. J. V. Bhat 
of Indian Institute of Science, Bangalore, for 
critically going through the manuscript. 

Dept, of Microbiology, Usha Khanna. 

Haryana Agric. Univ., Y. I. Shethna.'-= 

Hissar, January 6, 1971. S. R. Vyas. 
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A NEW INDIAN HOST OK 

XANTHOMONAS ORYZAE, INCITANT 
OF BACTERIAL LEAF BLIGHT OF 
RICE* 

Several allomate lio.sts havo rcjH>rlt*d in 

Japan lor Xauihojuonas t)nj,:.tu' (Uyt-da ami 
Ishiyama) Dowson, raiiaal orp.anirm of Jjacdo-. 
rial leaf bJiplil of \'o; hiniura ami 

Tagami- reported thal tlir sn}>~t(‘rram*an ah-m 
and hairy roots of ia'ersh/ a.raa.'-.fa \von‘ nu- 
portant places for overvvinti rijia of X. ort/ at- 
and consiciered ilK'ni as ])riinary arui soi'ondarv 
sources for iniiiatiof', ilu^ hliejil in niirs(‘ri<v. 
and (ieid.s. In (he Khilipjdiir?;, ia’p/oc/i/on c/u'-. 
nensis, L. paiianai aiui 7A::':iun tu^^.iatira havo 
been found to be suset^ptibb'.- lu Imiia ('uiu'rus 
rcUindny^, C. dcj'oiitiis ami Orit (w raitii'a l\ 
spontanea, a wild wero rc^poilrti l,> bi* eol-, 
lateral hustsd *' Kulkarni ami '['hood»rt- sm»^ 
gested wild riei' as a pivlential tlural in nm- 
tiating and spixsidinp, tiu- baetmaal baf Idieht 
in Maharashtra States 

In view of tlu-r tindine.s, .studies umv ini-^ 
tiated to tind tin* host ran.fp' of tin- aluive' 
pathogen among graminaee'oiis weeds tljat are 
commonly as;‘ociate({ witli rita* (iehif. Healt!*. 
leaves of twelve* di/r<Ten( lur-ts aiui a' Mi:a‘ej.ti«, 
bic rice variety, Taiehune. iNativt*) i w. re pm.. 
prick-inoculatt‘d with 4H..fiour old culture of 
isobte H14. Of tlu* i:> luntr. im>eulat.‘d. oidy 
LcgtsUi htwotidva Swart/, was' found to be su:;.. 
ceptible. Dis(*asi* syniid{au;. <iev«d<»ped rather 
late on L. he.vandra. I'.tTUTaliy b{ (i, gl days 
after inoculation, tsaupaiasl (i> .s<'\’en iiass in 
the i^uscepUblc' Hu'i-U (Ki,;, n. |„ n,,. i, 
the spots wci'i' r(''iri('tri! ;inii ri'inoiiii tl in-fiiiln- 
with no woiiT-soaUnl an-.o alonj; Ih.- l.oc,I, 
similar to f.lu' rcaclion mi imnlrralflv r.-r t-ml 
rice variolios. Ujim, ini.-n.: 
bacterial slrcaniinj; was nr,v.i-iil l,m u-.-is |,. •’ 

profas-e in L. Iw.nnulrn limn •rni.-hiiiir 

(Native) K 

The pathoi;,.,! was iv-ii olat.-.l fn>,n !),.• n.-w 
host and cheeked for its- auth. nliedv bv jsdho. 
gemcity and j)hajw (e.hs (Table /). 


i h(‘ results clearly sliow lliat tlu* organi.sin 
r<'~i.solated from L. fKwandni is X. oryzae, 
u hieh i:; a new host rtssird in India. Howover, 
<*Ior observatuuis of flu* plants in nature havt* 
failed to reveal iuferted leaves, d’hus, its rob* 
in |K‘rpetuation o{ X orp.ate is mit known, but 
research is in prop.ns-.s to determine if the bai*-.. 
tcrium survive.s m tin* sub^tmwamsm stems 
ami roots. 



l*lu I, Svnjptouri «*n ir4Vr»i ut ! ■'Vtafs.’r,/ alter 

pinprtiK uLtieu u tli 'm* fht t } IS,//*, 

lht‘ autlHU’s thank the buiian (’ouneit <>f 
ApncuHural HeMsueh and US. Am‘iU‘y for 
bdernatmmd neveh»pmtmt for proviifinp, faei-. 
Idles ftir this work 

All buiia Uu, taahnated p. s, Hao. 

bhee bnprovfnient H f; KauriMAN. 

Projmd, 

Hydmsibad, Jaintnrii Ifl, IPVl. 


X. oryr.th’ 
isolate 

H 14 

Isolated from 
X /lexandra 


‘rAiuj-: 1 

hennliy, of jutOiai/tndrity and idinye 


I hi jcMi li, .{1 


T (N) I 




Plui'r ifSictKiU 

d‘ t xup 4 xnt‘ n 


+ (7 (laysj^ 


b t tr> . ay.) 
I tR> „ ) 


I i 

d- •{ 


X* Ip \) 
I 

d 


Day.s for symptom appt*araiK:r. 
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A STREAK DISEASE OF BAJRA 
iPENNlSETUM TYPHOIDES (BURM. f.) 

STAFF AND HUBB.] IN INDIA 

Ix April-May 1970, in a self-sown plot of Bajra 
[Pennisetum typhoides (Burm. f.) Stapf and 
Hubb] at the Indian Agricultural Research 
Institute, New Delhi, some plants were observ¬ 
ed to be chlorotic, stunted and their leaves 
showed long chlorotic stripes running the whole 
length of the leaves. The affected plants pro¬ 
duced more tillers and normal but poorly 
developed heads as compared to healthy plants. 
The disease was later observed to be present 
extensively in fodder as well as grain crop in 
the Khanf season. The incidence upto 10% 
was. observed. Bajra is an important millet in 
India ; the work was therefore, undertaken to 
identify the disease and to ascertain the method 
of its spread. 

Sap inoculation tests were carried out with 
the juice of the affected plants, but the disease 
could not be transmitted. The disease symp¬ 
toms were suggestive of a ‘Yellows’ type of 
disorder, the transmission tests with the com¬ 
monly-occurring Jassid on Bajra in Delhi, viz., 
CicaduUna mbila (Naude) were, therefore, car¬ 
ried out. The healthy insects were fed on the 
diseased plants for about a week or ten days. 
They were then transferred to young healthy 
test plants of Bajra variety HB-4. The test 
plants were covered with chimneys in which 
4-6 viruliferous insects were liberated The 
insects were transferred serially to other 
healthy plants after every 3rd or 4th day till 

ey were dead. In the preliminary test 50 
plants were inoculated out of which 15 show¬ 
ed the clear symptoms of the disease and the 
rate of transmission was 30%. All these tests 
were carried out in the insect-proof glass¬ 
house. " 


r Current 
LScience 

The symptoms of the disease in the inocu¬ 
lated Bajra plant start in the young unfold¬ 
ing leaf, as pale specks or stripes of different 
sizes usually on one side of and parallel to 
the midrib. These specks subsequently fuse or 
become crowded involving bigger leaf area 
which results in broad yellow band running 
almost the entire length of the leaf. The yellow 
band may be interrupted at places by green 
tissues. Later, the chlorotic bands may deve¬ 
lop on both sides of the midrib. The new leaf 
subsequent to this may show a number of well- 
defined long parallel stripes of almost uniform 
width running its whole length (Fig. 1), After 



Fig I. Bajra leaves showing symptoms of streak- 
disease. 

this, the new emerging leaves, both on the 
madn shoot as well as on the tillersi, show only 
well-defined long chlorotic stripes. These may 
be present on the leaf-sheath as well. The 
stripes develop as a result of chlorosis of leaf 
veins and the midrib of the affected plants. 

The disease was also transmitted success¬ 
fully to maize producing the typical symptoms 
of the disease. On the basis of symptomato¬ 
logy and its vector C. mbila, the virus has been 
identified as ‘Maize Streak Vivas' reported from 
East Africa by Storey (1925). This is the first 
record of occurrence of Maize Streak Virus in 
India and Bajra is a new host of the virus. 

The authors thank Dr. T. Ishihara, Professor 
of Entomology, College of Agriculture, Ento¬ 
mological Laboratory, Matsuyama, Japan, for 
identifying the insect vector. 
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FREE AMINO-ACIDS IN LIPAPHIS 
ERYSIMI KALTENBACK 
(HEMIPTERA : APHIDIDAE) 

Studies on free amino-acid consitituents of the 
Hemipteroid insects; are confined, to the ana¬ 
lysis of the haemolymph and tissues of a few 
insects of the group Heteroptera, as for exam¬ 
ple, Oncopeltus faciatus,^ Rhodnms prolixus}^''^ 
Belostoma sp. and Dysdercus koenigii^ and 
Belostoma indica, Dysdercus cingulatus and 
Leptocorisa varicornis.^ Since no work has been 
done on any Homopterous insect from this 
angle, therefore, amino-acid constituents of the 
adults of Lipaphis erysimi have been analysed. 
The amino-acid contents of the tender leaves 
of Brassica juncea, on which this insect feeds, 
have been also determined to find out the rela¬ 
tionship between the aphid and its host. 

The aphids were collected from the plants 
of Brassica juncea and the adults were sorted 
out and starved for 2 hours. Living aphids 
weighing 500 mg and leaves of B. juncea 
weighing 1 gm were washed and dried over 
blotting-paper. Each material was crushed on 
a separate piece of chromatographic paper and 
the spots so obtained were quickly dried. The 
part of the paper containing the material was 
then cut into small pieces which were wrapped 
in another piece of filter-paper. The packet con¬ 
taining the material was placed in 90% etha¬ 
nol for about 2 hours after which the packet 
wais removed from alcohol and discarded. The 
ethanolic extract of each material was directly 
applied to a sheet of Whatman No. 1 filter-paper 
with the help of glass capillaries. Two-dimen¬ 
sional chromatograms were prepared in n- 
butanol, acetic acid, water (4: 1:1) and phe¬ 
nol, water (4:1). The amino-acids were 
located with 0-2% ninhydrin (W/V) in water- 
saturated n-butanol. The amino-acids of the 
chromatograms of unknown materials were 
identified by comparing them with the 
chromatograms of standard known amino-acids 
which were prepared under similar conditions 
for comparison. 

Fifteen amino-acids, namely, alanine, argi¬ 
nine, aspartic acid, cystine, glutamic add, histi¬ 
dine, isoleucine, leucine, lysine, prolinCj 


serine, threonine, tryptophan, tyrosine and 
valine are detected in the leaves of 
B. juncea from which the aphids suck 
their food. Except lysine all the remaining 
fourteen amino-acids present in the leaves of 
B. juncea are found in the homogenate of the 
adults of L. erysimi. These are apparently 
obtained by the aphid from its food. The 
absence of lysline in the aphid, indicates that 
this amino-acid is probably not required by 
the insect or it is used up in the formation of 
tissue proteins. In addition, 7 -amino-butyric 
acid, glycine and two unidentified ninhydrin 
positive compounds are also present in the 
aphid. Glutamic acid, can be metabolised to 
7-amino-butyric acid by decarboxylation.^* Since 
glutamic acid is; available in the leaves as well 
as in the aphid in high proportions, it is very 
likely that 7-amino-butyric acid may have been 
metabolised from glutamic acid in the tissues 
of the aphid. The absence of glycine and of 
two unidentified ninhydrin positive compounds 
in the leaves suggests that these compounds') 
have been synthesised, in the insect body. Gly¬ 
cine can be readily synthesised by most insects 
except Dipterous.** Nagayama et aU have 
demonstrated that glycine is synthesised from 
alanine in the posterior part of the silk glands 
of Bornbyx mori as a result of transamination. 
U.P. Inst, of Agric. Sci., A. P. Saxena. 

Kanpur-2, January 8, 1971. 
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REDUCTION IN OIL CONTENT OF 
CASTOR SEEDS DUE TO STORAGE 
FUNGI 

Castor (Ricinus communis L.) seeds are in¬ 
vaded by many fungi during storage."* ■- The 
storage fungi reduce the germinabihty of thei 
seeds.3 The castor seeds are more valued for 
their oil content. Hence, the effect of the 
development of the storage fungi on the seed? 
pn their oil content w^s ^ssessed, 
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Healthy castor seeds were surface-sterilized 
with 0-1% mercuric chloride and treated with 
spore suspension of five most frequently iso¬ 
lated storage fungi. One lot of surface-steri¬ 
lized seeds was kept as control without any 
fungal treatment. The seeds were stored at 
75% relative humidity by the method describ¬ 
ed by Vidhyasekaran and Govindaswamy.-^ After 
six months of storage, the oil, free fatty acid 
and reducing sugar content of the seeds were 
analysed.-^ The lipase enzyme activity of the 
storage fungi was also assessed.'’^ 

All the storage fungi reduced the oil content 
to a very great extent. Alternaria brassicicola 
and Curvularia pallescens reduced the oil con¬ 
tent to the maximum and these two fungi 
caused almost complete exhaustion of reducing 
sugars. But these two fungi did not increase 
the free fatty acid content of the castor seed 
appreciably. The other three fungi Aspergillus 
flavuSj Mucor hiemalis and Helminthosporium 
tetramera increased the free acid, content 
markedly. These three fungi produced more 
lipase enzyme in culture (Table I), 

Table I 

Effect of storage fungi on the oil, reducing 
sugar and free fatty acid content of the castor 
seeds and lipase enzyme production hy the 
storage fungi 


Fungi 

Percentage of oi 
content 

Percentage of red 
ing sugais 

Percentage of fr( 
fatty acids 

Lipase enzyme 
activity in units 

Aspergillus ffavus Link. 

22-6 

0*20 

2-01 

559 

Alternaria brassicicola. 

14-8 

0-04 

0-58 

71 

(Schw.^ Wiltshire 





Curvularia pallescens I'oedijn 

16*4 

0-08 

0-64 

69 

Mucor hiemalis Wehmer 

28*8 

0-46 

2-41 

301 

Helminthosporiurn tetramera 

24-6 

0-26 

1-24 

100 

McKinney 





Control 

40*5 

1*51 

0-56 

•• 

The reduction in oil 

content 

due 

to storage 


fungi has been reported in groundnut by 
Lalithakumari et al.^ The reduction in oil 
content may be either due to the inhibition of 
the synthesis of oil in the seeds or due to the 
degradation of the oil. Sahasrabuddhe and 
Kale" reported that the oil is synthesized by 
condensation of carbohydrates, especially the 
reducing sugars. The reduction in reducing 
fug^ars in the fungi-infected seed^ ^uggestecj 


that the sugars are utilized by the fungi. It is 
well known that most of the fungi prefer re¬ 
ducing sugars for their growth.^ Although the 
formation of free fatty acids did not correlate 
directly with the reductions in oil content ia 
case of Alternaria brassicicola and C. palles-i 
ccns-infected seeds, in case of the other three 
fungi-infected seeds, it may also be a cause 
for the reduction in the oil content. The lipo¬ 
lytic activity of the seed-borne fungi has been 
reported.^ 


Division of Plant 
Pathology, 

Agric. College and 
Research Institute, 
Coimbatore-3, January 
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A METHOD OF INDUCING AWNLESS 
CONDITION IN RICE BY CHEMICAL 
MUTAGENESIS 

Awn in rice is a hliform extension of varying 
lengths from the keel (middle nerve) of the 
lemma. The genetics of this character involves 
several postulates and its development is 
affected by the season, root pruning and level 
of polyploidy. Generally, awns are always con¬ 
sidered to be an undesirable character in rice, 
as they create problems during handling and 
milling of the paddy and are also aissociated 
with shattering. Yet in certain cultures, con¬ 
sidered as a useful source of germplasm since, 
they possess desirable traits like higher pro¬ 
tein content, resistance to water-logging or 
diseases, awns ma^ be present and. hpye t'o bo 
eliminated. 
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At the Central Rice Research Institute, two 
such cultures were isolated from the breeding 
material, namely, an extract of an interspecific 
back-cross progeny between Oryza glaherrima 
and Oryza sntiva and another from a cross 
between a japonica rice and a; wild rice from 
Madagascar, wherein the plants had prominent 
awns, possessed higher protein content and also 
tillering ability. Therefore, an attempt was. 
made to find a suitable method for eliminating 
the awns, keeping as far as possible the rest 
of the characters unchanged. Since the gene¬ 
tics of the inheritance of awning is reported 
to be complicated such elimination through 
hybridization was avoided and mutation breed¬ 
ing was preferred as an alternative route. 
Besides, since one of the crosses involved an 
interspecific hybrid between O. sativa and 
O. glaheririma which normally gives completed 
sterility in the Fj, the back-cross progeny 
selected would give semisterile hybrids and 
hence hybridization with awnless cultures had 
to be avoided. Hence this homozygous culture 
from the back-cross progenies was mutagen- 
treated. Since physical agents, namely, ioniz¬ 
ing radiation would possibly drastically affect 
other desirable traits through chromosome 
damage, the seeds were subjected to chemical 
mutagenesis. The chemicals; used were 
hydrazine and hydroxylamine. The reasons for 
selecting these two chemicals are as follows : 
In a project current at this Institute on the 
studies on chemical mutagenesis of rice, seve¬ 
ral chemicals were tried on various genotypes. 
The observations showed that the recessive 
alleles of the genes for awning in the geno¬ 
types were rarely found in them after treat¬ 
ment by the well-established chemicals: like 
diethyl sulphate. In this connection, the study 
on mutagen specificity by Raut^ was availed. He 
compared the mutation specificity of hydrazine 
and hydroxylamine on Lycopersicon and showed 
that a number of genes are particularly sensi¬ 
tive to hydrazine in contrast to hydroxylamine. 
He had stressed on the differential effective¬ 
ness of both these base specific chemicals in 
the induction of mutation in a higher plant as' 
contrasted to their application to micro¬ 
organisms. However, he had not tried a com¬ 
bination of these two. Therefore, the experi¬ 
ment was designed to see if sequential treat¬ 
ment with the two mutagens of different speci¬ 
ficity would give novel or useful mutants. 

Dehusked seeds of the above cultures', were 
presoaked for J2 iioxp^s in distilled water and 


were treated with hydroxylamine and hydra¬ 
zine at 18° C. In two experiments, a sequen¬ 
tial treatment of hydroxylamine and hydrazine 
for 6 hours each, was tried. The details of 
(the treatment are given in Table I. As 


Table I 


Genotypes 

Chemicals 

treated 

Comcn. 

■g 

1 i 

Duration ^ iS 

- t/2 Q. 

of -S t 

treatment 

6 6 
^2; 12; 

No. M 2 cultures 
with* awnlessness 

1 (Gl.lxAc. 

HA 

1% 

12hr. 60 11 

3 

5627)X 

HZ 

1% 

12hr. 60 11 

5 

Gl. 1 

HA+HZ 1% + 1% 

6hr.+ 6hr. 60 10 

2 

2 Japonica X 

HA+HZ 1% + 1% 6hr.+ 6hr. 50 9 

2 

Madagaskar 





HA = Hydroxylamine, HZ = H\draz5ne 



Fig. 1. Panicles of awned (left) and awtiless mutants 
(right). 

can be seen from Table I there is little dif¬ 
ference in the toxicity among the chemicals 
-When tried separately and in combination. The 
seeds were then washed in running water and 
transferred to flat pans. The plants were 
all alike and did not show any conspicuous 
change in their morphology. The plants- 
were bagged during flowering and the first 
four panicles were harvested separately and 
the Mo population was grown in single plant 
progenies, The cultqresi did not show ^ny 
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chlorophyll mutation during the seedling stage. 
The H./ population was screened for isolating 
awnless*” types and it was observed- that these 
:wo chemicals could give an appreciable num¬ 
ber of the desired mutant (Fig. 1) besides in¬ 
ducing mutation at other loci like non-shat- 
rering"" and culm shortening in both the geno- 
Ivpes treated. The mutants bred, true in the 
generation. The above findings suggest 
that such chemical treatments can help in the 
removal of awns efficiently within a short time 
and since the chemicals are easily available 
and cheap, the technique can be repeated by 
other workers. 


Current 
Science 

This research has been financed in pairt by 
a grant made by the United States Depart¬ 
ment of Agriculture under PL 480. The authors, 
are thankful to Dr. S. T. Fadmanabhan, Direc¬ 
tor, for providing facilities, and Shri S, Sam- i 
path, Cytogeneticist, for discussion. : 

Central Rice Res. Inst., S. N. Ratho. 

Cuttack-6, P. J. Jachuck. 

January 21, 1971. 
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BARC, Trombay, 1969, p. 38. 
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Annual Review of Microbiology, Vol. 24. 

(Annual Reviews, Inc., 4139, El Camineway, 

Palo Alto, California, 94306), 1970. Pp. ix-f 

624. Price $ 10.00 ; Foreign $ 10.50. 

The underlying theme cf this, series is to 
select topics of current interest and review 
others covering a wide field periodically. 
Volume 24 of 1970 has thus served eminently 
both the purposes. Take for example, the re¬ 
view on '-Metabolism of Single Carbon Com¬ 
pounds’' by Ribbons, Harrison and Wadzinski 
and that of Shapiro and Stadtman on ‘'The 
Regulation of Glutamine Synthesis in Micro¬ 
organisms”. Whereas the former has brought 
into focus the recent work on methane and 
other organisms capable of metabolising single 
carbon, especially reduced single carbon sub¬ 
strates, the latter has achieved the objective of 
sifting from the literature of the past twO' 
decades all the pertinent information on the 
regulation of some primary processes in nitro¬ 
gen utilization by microorganisms in general 
and Escherichia coli in particular. 

Covered in these 569 pages are other seven¬ 
teen reviews on a variety of topics like : 
‘‘Energy Yields and Growth of Heterotrophs ; 
Unique Biochemical Events in Bacterial Sporu- 
lation; Microbiology of Unconjugated Pteri- 
dines : Metabolism and Function of Spermine 
and Related Polyamines ; Microbial Biosyn¬ 
thesis of B,^,-like Compounds ; Saprophytic 
Coryneform Bacteria ; The Regulation of Phage 
Development : The Genetics of Animal Viruses ; 
The Genetic Basis of Antibody Specificity ; 
ClQStridhim perfnngens food Poisoning; 


Immunological Enhancement as Studied by i 
Cell Culture Techniques ; Bacterial Cyto- ; 
chromes ; Functional Aspects ; The Evolution I 
of Bacterial Enzyme Systems ; Reconstitution ‘ 
of Viruses ; Virus-Induced Chromosome Ab¬ 
normalities ; Effect of Virus Infections on the 
Function of the Immune System ; Myxovirus 
Ribonucleic Acids”. Reference has also been 
made in the volume to other reviews which : 
appeared in 1970 in other periodicals. Of con- ! 
siderable interest to microbiologists would be ! 
the prefatory chapter, written by Professor i 
Ernest Pringsheim on his, own personal and | 
scientific development and his contribution.^ | 
vis-a^vis to the development of General Micro- ■■ 
biology. The series has continued to serve the f 
purpose intended and the volume is heartily 
recommended for adoption and use. 

J. V B. 


Biology of Aphid Parasites- (Hymenoptera : 
Aphididae) with Respect to Integrated 
Control, Vol. VIII. By P. Stary. (Published 
by Dr. W. Junk, Publishers, 13, Van Stolk 
Weg, The Hague, Netherlands), 1970. Price : 
Dutch Guilders 130 or U.S. $36.10. 

This monumental work, the first of its kind 
on Aphidiid parasites gives very valuable in¬ 
formation collected from published literature | 
as well as from the author’s own experience 1 
on Aphidiid fauna. The first five chapters which I 
condense essential information, right from 
searching, collecting, selecting, rearing, pre¬ 
serving up to mounting, along with diagnostic 
characters gnd morphologjr of Aphidiid para- 
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sites of aphids, with a very useful world list 
of genera and subgenera together with keys, 
for their separation are invaluable for any 
workers in this field of entomology. Chapter VI, 
with ample illustrations drawn from both pub¬ 
lished literature and the author’s own work, 
is indeed a very comprehensive account of the 
bionomics and life-history of this group of 
parasites. The next three chapters dealing with 
phylogeny of aphids and their parasites, classi¬ 
fication of faunistic complexes of the world, 
tracing the origin and mapping their distribu¬ 
tion, details of foci of aphid infestations as well 
as distribution and. dispersal of parasites, make 
very interesting reading. Chapter X deals with 
natural limitation of aphids and elaborates the 
role of parasites in the ecosystem, this infor¬ 
mation being very useful in considering any 
integrated control measures. The last three 
chapters devoted to programmes of biological 
control, integrated control and multilateral 
control of aphids are instructive, informative 
and thought-provoking. Integrated control, 
multilateral control and biological control have 
been well defined and elaborately discussed. 
The photographs and other illustrations are of 
great assistance in understanding the theme. 
1,343 references cited by the author add con¬ 
siderably to the usefulness of the book. The 
author on the whole should be congratulated 
for producing such a useful publication. All 
entomologists and particularly those working 
on aphids and their parasites are deeply in¬ 
debted to Dr. Stary for publishing this book. 
Only an author wdth varied experience like 
Dr. Stary could have compiled it. 

Indian Station, V. P. Hao. 

Commonwealth Institute of 
Biological Control, Bangalore-6. 

Concepts in Physical Science. Preliminary 
edition, paper bound, size 21 cm x 27 cm. 
Director O. P. Puri. (Addison-Wesley Pub¬ 
lishing Company, West End House, 11, Hills 
Place, London W 1, England), 1970. Pp. xvi-f 
399. Price 61 Mi. 

Experiments in Physical Science. Preliminary 
edition, paper bound, size 21 cm x 27 cm. 
Director O. P. Puri, (Addison-Wesley Pub¬ 
lishing Company, West End House, 11, Hills 
Place, London W 1, England), 1970. Pp. x + 
83. Price 26 sh. 

In the modern age which is witnessing rapid 
developments in science and technology, one 
can consider himself as educated only when he 
acquires that amount of basic knowledge which 


will enable him to understand, and appreciate 
these developments. Thus the need to 
combine the sciences with the humani- 
tiesi in courses designed for liberal arts' 
students has been well recognized and empha¬ 
sized by educationists. Under the broad head¬ 
ings of physical science and. life sciences, uni¬ 
versities in advanced countries offer courses 
devoted to physics, astronomy, geology, biology, 
chemistry, biochemistry, etc. 

The two books under review on Concepts 
and Experiments in physical science have been 
prepared by a team, of seven members on the 
staff of the Co-operafive General Science 
Project, under the Directorship of Professor’ 
O. P. Puri. The contents in the two texts 
have been developed from course materials 
taught over a period of three years to liberal 
arts students in Clark College, Atalanta, 
Georgia. 

They include concepts and historical deve¬ 
lopment of mathematics from ancient times, to 
the modern age of cybernetics and computers ; 
Concepts of motion from Aristotelian to Apollo 
11 ; the universe and its architecture, develop¬ 
ments in astronomy ; matter and materials in¬ 
cluding semiconductors and polymers ; energy 
and power including that of the Sun, the 
atom, and the nucleus ; particles in motion ; 
light, lasers and iholography ; the earth in time 
and space. The coverage is thus wide, the 
presentation is simple and essentially non- 
mathematical and the marginal illustrations and 
photogravures are effective.. 

The companion volume is a laboratory manual 
containing.'20 experiments specifically designed 
for students taking this course. These books 
can be recommended as texts in Indian univer¬ 
sities offering science courses for students of 
humanities. The first book should interest the 
lay-scientific reader also. A. S. G. 


Probability and Statistics. By Harry Lass and 
Peter Gottlieb, (Addison-Wesley Publish¬ 
ing Company, Inc., West End House, 11, Hills 
Place, London W 1, England), 1971. 
Pp. ix H- 470. Price 121 sh. 

This text-book provides a unified treatment 
of probability theory and statistics using a 
consistent notation. The statistical topics are 
presented as practical applications which 
follow readily from probability theory. The 
fundamentals are discussed in a thorough 
manner so that the student user gets the basic' 
understanding to follow the different special 
techniques employed in statistics. 
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Th material in this text has been tried and 
The six-semester-hour course 

„„rr'ip- - 

Tw” anT lool.™ Alg.br., Combln.torl.l 
Theory Continuous Probability 

Analysis Dis^e g.^pies, 

Inter%-al Estimation, 

parametric Methods, Hypothesis Testing- 

A hundred-page appendix on mathematical 
preliminaries makes the book nea J 
contained. Original and carefully designed 
problems are given a-t the end of each chap er 
to enable the student understand the various 
concents introduced in the text. A. S. G. 


The Fat-Soluble Vitamins. Edited by H. F. 
DeLuca and J. W. Sutte. (The University of 
Wisconsin Press, Box 1379, Madison, Wis¬ 
consin 53701, USA), 1970. Pp. xvi + 531. 
Price S 15.00. 

The role that vitamins play in human health 
and disease has been too well recognized and 
they in one form or another have become an 
essential part of man’s diet and medicine. But 
the exact function of the vitamins and their 
metabolites, their mechanism of action espe¬ 
cially at the cellular level have yet to be elu¬ 
cidated and they have become subject of in¬ 
tense investigation in recent years. The pace 
of research has been accelerated by the avail¬ 
ability of new experimental tools such as 
radiochemical forms of vitamins, techniques 
such as chromatography, NMR and mass spec¬ 
troscopy, etc. Further, there are new problems 
connected with indirect effects of vitamins. 
Thus, for example, the part that vitamin A 
plays in controlling bone growth, maintaining 
epithelial tissues, and forming visual pigments 
is fairly well known. Now, it is being found 
that vitamin A has a role in reproduction also 
either directly or indirectly (p. 267). 

These new fields of investigation on fat- 
soluble vitamins D, A, E and K, form the 
content of the present volume. It is a sym¬ 
posium of papers which bring out the results 
of recent researches utilizing a much-needed 
interdisciplinary approach to the subject. The 
thirty odd studies included in this volume are 
eontributions by nearly fifty working scien¬ 
tists on the subject at a symposium organized 
in 1969 at the University of Wisconsin in honour 
of Professor Harry Steenbock (1886-1967) 


whose pioneering work on the fat-s,oluble anti- || 
rachitic vitamin is well known. p 

There are 13 papers on vitamin D, 8 papers I 
on vitamin A, and 6 each on vitamins E and I 
K, besides three clinical reports. The publica- | 
tion should be of particular interest to stu- | 
dents, of nutrition, physiology, biochemistry, | 
pharmacology and medicine. A. S. G. I 


ANNOUNCEMENTS 

Institution of Chemists (India)—Associateship 
Examination, 1972 

The Twenty-second Associateship Examina¬ 
tion of the Institution of Chemists (India) will 
be held in November, 1972. The last date for I 
Registration is 30t’h November, 1971. The' 
Examination is recognised by the Government 
of India as equivalent to M.Sc, in Chemistry 
for purposes of recruitment of Chemists. 

Further enquiries regarding this and for 
Membership may be made to the Honorary 
Secretary, Institution of Chemists (India), 
Chemical Department, Medical College, 
Calcutta-12. 

Award of Research Degrees 
Banaras Hindu University, Varanasi, has 
awarded the Ph.D. Degree in Metallurgical 
Engineering to Shri C. Suryanarayana 
Shri N. R. Pillai, Shri B. Prasad, Shri Ashol 
Mohan and Shri G. P. Tiwari. 

The M.S. University of Baroda has awardt^ 
the Ph.D. degree in Mathematics to Shri V. 1 
Shah. 

Osmania University, Hyderabad, has awarde 
the Ph.D. degree in Botany to Shri A. Narsit 
Rao and Ph.D. degree in Physics to Shri 1 
Ramabrahmam. 

Utkal University has awarded the Ph.l 
degree in Botany to Shri M. V. Nagaraja Sotl 
S.V. University, Tirupati, has awarded t 
Ph.D. degree in Botany to Shri K. 
Madhava Rao. 

Books Received 

General Topology. By Stephen Willard. (Adi 
son-Wesley Pub. Co., Reading, Massacl 
setts), 1970. Pp. xii-f- 369. Price 126 .sli 
Experiments in Physical Science (Prelhnin 
Edition) . By O. P. Puri (Addison-Wesley P 
Co., Reading, Massachusetts), 1970. Pp. : 
83. Price 26 sh. 

Concepts in Physical Science. (Prelimir 
Edition.) By O. P. Puri. (Addison~We 
Pub. Co., Reading, Massachusetts), I 
Pp. XV -f- 399. Price 61 sh. 
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U234yu238 AS A TOOL FOR DATING MARINE SEDIMENTS 


T. M. KRISHNAMOORTHY, V N. SASTRY and T. P. SARMA 
Health Physics Division, Bhabha Atomic Research Centre, Bombay-SS 

Abstract 

A method for dating the marine sediments using the decrease of aaivity ratio 

in the calcium carbonate phase has been developed. A selective leaching agent NH iAc-HAc 
buffer is used which attacks only the calcium carbonate phase and very, little of the other phases. 
The rate of sedimentation for the core, M-230 (Lat. 23° 10'N, Long. 67° 50' E) from 
Indian Ocean is found to be 1 *16 mm/1,000 yrs by this method. The calculated ionium 
value for the particular water column depth and for the typical composition of the top layer 
of the sediment 1*58 dpm/g, agrees very well with the acmal value of 1*28 dpm/g observed, 
considering the uncertainties in the parameters used. 


Introduction 

P'OTRATZ (1955) and Barnes et al. (1956) 
^ observed increase of the ionium to ura¬ 
nium ratio with increasing depth in coral 
limestone cutting of Eniwetok atoll contrary 
to the decrease of ionium to uranium ratio 
found for deep sea sediments. Also, Barnes 
et al, (1956) reported that ionium is remark¬ 
ably absent in freshly precipitated calcium 
carbonate deposits and suggested using the 
ionium growth for dating marine carbonates. 
Blanchard et al (1967) concluded that dating 
by uranium disequilibrium measurements! is 
applicable to fossil corals and other fossil 
marine carbonates that have formed and have 
remained in a marine environment. Further, 
the discovery of high activity ratios 

in natural waters by Cherdyntsev (1955) led 
to a serious study of the uranium, isotopes dis¬ 
equilibrium in other media also, which re¬ 
sulted in the discovery of 15% excess of 
over its parent in sea-water by Thurber 

(1962), Later, Thurber et al. (1965 a) and 
Broecker and Thurber (1965) found excess 
in recently-formed marine carbonates, 
oolites and corals and suggested the feasibi¬ 
lity of using this excess 15% for calcu¬ 

lating the absolute ages of marine carbonates. 
Marine sediments from deep oceans contain 
several components: calcium carbonate, clays, 
detrital matter, etc., in varying amounts. The 
detrital uranium may have ratio 

equal to or less than 1 (Ku-Teh-Lung, 1965). 
Thus, when measurements are made of 

on total sediments, one obtains values 
nearer 1, if the detrital fraction is significant 
by weight. In the present work, an attempt 
is made to use the decrease in u^34/xj238 acti¬ 
vity ratio in the calcium carbonate phase of 
the marine sediments by developing a suitable 
leaching agent which does not attack the dctri- 


tal phase. The material analysed is a core from 
Indian Ocean collected, on board R.V. Meteor. 

Analytical Procedure 

The core sample of about 115 cm length was 
taken from the station Lat. 23° 10' N, Long. 
67° 50' E (Gulf of Kutch). It was air-dried 
and sectioned at 10 cm intervals'. The sample 
size was about 50 g for the uranium isotopes' 
measurement in the calcium carbonate fraction 
and 5-10 g only for the same in the total sedi¬ 
ment. 

Calcium carbonate fraction of the sample 
was selectively attacked with 300 ml 4 N 
NH;^ Ac-2 N HAc buffer over a period of 24 hr. 
Leaching was; repeated. Preliminary experi¬ 
ments with 50 g of molluscan shell pieces indi¬ 
cated that' this amount of buffer solution was 
sufficient to dissolve the entire carbonate con¬ 
tent. The buffer leach was evaporated to dry¬ 
ness, organic matter destroyed and the residue 
was taken up in IN nitric acid. It was oxi¬ 
dised with a little potassium brornate. Radio- 
chemically pure uranium was isolated as per 
the procedure given by Sarma and Krishna- 
moorthy (1968). 

The thin sources of plated uranium were 
counted in an alpha spectrometer consisting of 
a surface barrier detector coupled to an 
ORTEC low noise preamplifier unit and Nuclear 
Data 512 channel analyser for an average 
period of 2,000 minutes. 

Sediment samples for total destruction were 
treated according to the chemical procedures 
described for the sample dissolution by Sarma 
(1964) and the rest of the procedure as de¬ 
scribed above was followed. 

Results anId Discussion 

Data on the U234/XJ238 ratiosi in the carbo¬ 
nate fraction and in the total sediment along 
with per cent calcium carbonate and uranium 
activity in the carbonate phase are given ip 



280 


jy 234 /jy 238 ^ Tool foT Dating Marine Sediments 



Table I 

Uranium data in different sections of the core 
M-230 

rStation position : Lat. 23° lO" N, Long. 67° 60'" E) 

U2.'^4^U23S ratio 


^ , . Uranium in leach 
Calcium ____ 

Depth carbo- 
cm nate 


dpm/g dpm/g 
carbonate sediment 


In 

leach 


In 

total 

sediment 


Grab 13*36 
0-10 15*71 
10-20 5*59 

20-30 9*50 

30-40 13*89 

80-90 lG-90 


4-l)8 

± 0*12 

3-29 

±0*15 

9*64 

±0*24 

4*10 

±0*13 

4*67 

± 0*08 

3*36 

± 0*11 


o*ri4 

0*52 

0-54 

0*39 

0*65 

0*58 


1*136 

±0*029 

1*128 

±0*023 

L-105 

±0*026 

1*078 

±0*036 

1*067 

±0*036 

1*035 

±0*019 


1*006 

±0*033 

0**989 

±0*035 

1*008 

±0*047 


Table I for different sections of the core. From 
Fig. 1, which gives the decay of the excess; 



Fig. l. Decay of excess U-^'^ m different sections of the 
core M-230. 

activity ratio of over the equilibrium 

value against the mid-points of various sec¬ 
tions, the rate of sedimentation is calculated 
to be 1-16 mm/1,000 years. Since the calcium 
carbonate in the sediment has oceanic origin, 
the activity ratio in the top layer 

of the sediment (carbonate phase) should 
approach the value of 1-15. This is observed 
for the Grab sample as shown in Table I. 
Figure 2 represents the typical spectrum of 
uranium from the acetate buffer leach of 
0-10 cm section of the core, M-230. 

The sedimentation rate 1*16 mm/1,000 years 
is an extremely low value for the Indian Ocean 


region. For such low precipitation rates, u 
high amount of Th--^*^ activity of the ordei^ 
of 50 dpm/g is observed in the top layer 
Pacific cores (Goldberg and Koide, 1958) - The 
Th--^ activity observed in the top segment of 
this core, 1*28 dpm/g is understandable as tn^ 
depth of the water column at this point 
only 25 metres whereas the depths in deep 
oceans are 3-4 km which increases the 
duction of ionium. Sarma (1964) made mode 
calculations of the expected Th^^o activity iD; 
the top layers of the ocean sediments as a 
function of the water depths, sedimentation rate 



Fig. 2. Alpha spectrum of the uranium from 
phase of the 0-10 cm section of the core M-230 


and the fraction of detrital and calcium car¬ 
bonate phases. 

3-2.0 = Q,|FrfS2C8 ri ± QI-INUA,o 8 A.^-./rA^D 
where 

specific activity of ionium, dpm/g 
Q^j, U-'^/U-*''"‘ ratio in the detrital fraction,. 

assumed 1 
Ffj, detrital fraction 

8238 ,^ 7 , activity in the detrital fraction, 

dpm/g 

Q, U-‘>‘i/U-°*''^ in sea-water 
H, depth of the water column, cm 
N, Avogadro number 

U, uranium content of sea-water, g U/cm*^ 

Kss ^ 2:^0 decay constants of and TLi—**** 
atomic mass of uranium 
D, density on dry basis, g/cm^^ and 
r the rate of sedimentation in cm/year. 

Using the above formula, for M-230 core, ttie 
expected Th^.so activity works out to Jdc 
1-58 dpm/g taking ,7 as 1*25 dpm/g of 

the top segment and as 0*85, whereas tire 

observed value is 1-28 dpm/g which are- in 
good agreement considering the uncertairtties- 
in the parameters used for the calculation. 
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Under anaerobic conditions, Iiigh ratios for 
U2:;i,4/U2:^8 have been reported by Veeh (1967) 
evenL in total sediments of the upper conti¬ 
nental slope in the eastern Pacific, Gulf of 
California, when the uranium content is high 
(4*8 to 39*0 ppm U). In such cases, the decay 
of excess can be followed even in total 

sediments to determine the sedimentation rates. 
However, as already pointed out, we are ob¬ 
serving activity ratios very near 1. 

This ratio of 1, as well as the consistently 
sma'U' amounts of uranium in the ammonium 
acetate-acetic acid leach (0*5 dpni/g total 
sediment) compared fq that of uranium from 
totally destroyed sediment (2-5dpm/g in the 
top segment of the core) indicate the selective 
attack of the authogenic carbonate phase by 
the buffer. Hence, the method of attacking 
authogenic carbonate phase as the one reported 
here above, is of general utility for determin¬ 
ing the sedimentation rates using the excess 
Xj2.‘}4/xj238 activity. 
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EVALUATION OF ANTIBACTEAL AND ANTITOXIC IMMUNITY IN CHOLERA* 

K. BHASKARAN and V. B. SINHA 
Central Drug Recearch Institute, Lucknow, India 


W/’ITH the realization that current cholera 
vaccines confer only short-term immunity 
to the disease, research has been stepped up 
in various laboratories of the world towards 
identifying more effective immunizing agents. 
There are two aspects to be considered, both 
dependent on the pathogenesis of the disease. 
While the infecting organism, Vibrio cholerae, 
is strictly confined to the gut where it proli¬ 
ferates, the pathological manifestations of the 
disease such as severe dehydration and elec¬ 
trolyte imbalance are due to an enterotoxin 
(choleragen) released by the organisms during 
growth.i Consequently, immune mechanisms 
should be operative either against the invader 
restricting it's capacity to multiply in the gut 
or towards the toxin by neutralizing its acti¬ 
vity before any harm results.^ Thus, one has 
to think in terms of either antibacterial or 
antitoxic immunity or both in cholera immu¬ 
nology. 


* Communication No. 1641. 


Sero-epidemiO'logical evidence obtained from ', 
cholera endemic areas has provided clues for 
further research in this field. One of the fea¬ 
tures observed in East Pakistan was the in¬ 
verse relationship between age and susceptibi¬ 
lity to the disease, children being more sus¬ 
ceptible than adults. Correlated with this were 
higher titres of a complement dependent vibrio- 
cidal antibody in the sera of individuals of ' 
older age-groups.'^ It was also seen that' the 
frequency of clinical cholera in familial con¬ 
tacts of cholera cases was lowest among indi¬ 
viduals with high vibriocidal antibody levels 
and increased progressively among persons 
with lower titres.*^ However, the association 
of this antibody with immunity to the disease 
is not yet proved as high titres have been 
observed in healthy individuals never exposed 
to cholera antigens and in certain other dis¬ 
eases like brucellosis. Passive protection 
experiments in mice with antibrucella sera 
showed that there was no correlation between 
protection and vibriocidal titres.^ Further, 
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there is ho evidence yet that the vitariocidal 
reaction as observed is the mecna- 

nism for suppression of infection in Iho 

human gut. 

Animals immunized with cholera entero- 
toxin develop tcxin-neutralizing antibodies 
which can be titrated in rabbit ileal loops.'* 
Such antitoxins appear also in the sera of 
patients convalescing from cholera' and in 
healthy individuals resident in endemic areas." 
Unlike the vibriccidal antibody, antitoxic titres 
tend to decrease with age and cases of cho¬ 
lera occur- in- persons with detectable serum 
antitoxin levels. Woodward et al^ attribute 
this to ineffective immunization occurring in 
nature and expect, as in tetanus;, parenteral 
immunization with toxoid may induce higher 
and' longer lasting levels of antitoxin. There 
is a possibility that higher levels achieved thus 
may be protective, as demonstrated in dogs.^' 
Particularly interesting in this context is the 
finding that canine ileum, perfused with blood 
CQntaining-.antitoxin,.. did not respond to chal¬ 
lenge with^ cholera eriterdtoxin.^'^ 

AitHbiigh in theory it appears feasible to 
design studies in m^n and animals to deter¬ 
mine independently the relative values of anti¬ 
bacterial -and...antitoxic immunity in cholera, 
practical difhculties may be encountered. While 
parenterally-administered, commercial cholera 
vaccines generahy lead to the production cf 
antibacterial antibodies only, certain prepara¬ 
tions' may ccntain sufficient toxin to induce 
the formation antitoxins as well.ii In experi¬ 
mental animals, after parenteral immunization 
with live culture vaccines, which is associated 
wuth demonstrable immunity,a both anti¬ 
bacterial and antitoxic antibodies may appear 
in the serum^i rendering interpretation diffi¬ 
cult. In contrast, preparations of cholera 
enterotoxin (choleragen), effectively purified 
and rendered free from somatic antigenic 
debris, should induce the production of anti¬ 
toxin exclusively. Perhaps this is not always 
easy to achieve as even such purified prepa¬ 
rations may occasionally give rise to the for¬ 
mation of agglutinating and vibriccidal anti¬ 
bodies, Another disturbing feature is the 
high level of reaction observed with such extra 
pure preparations as manifested by lethal 
effects in experimental animals.i^ 

We suggest here simplified methods for 
assessment of antibacterial and antitoxic im¬ 
munity in cholera which do not involve expen¬ 
sive and time-consuming procedures of toxin 


purification. These methods depend primarily 
on the use of ‘hybrid’ strains of V, cholerae in. 
which 0 Group I antigens (Gardner and 
Vcnkatraman) have been substituted by the 0 
antigens of a non-cholera vibrio strain (NCV 
165) by genetic recombination, as described 
previously. ^<5 Further modifications of the 
techniques, and, the use of streptomycin- 
resistant mutants, have led to the isolation of 
such ‘hybrids’ from three more strains of 
V. cholerae (Inaba, 569 B ; Ogawa, Phil 11 ; 
and Ogawa, T50), belonging respectively to 
Types 1, 3 and 5 of Feeley.^" These recombi¬ 
nants have been designated as 569B-165, Phil 
11-165 and T 50-165 to denote their parentage 
as well as to indicate 0-165 antigenic struc¬ 
ture. As chromosomal transfer in V. cholerae 
appears to be confined to short segments,^*^ 
these hybrids should have retained the chromo¬ 
somal genetic structure of their parent strains 
including the region concerned w^ith the syn¬ 
thesis of the enterotoxin; the only change 
being in the gene cluster determining 0 anti¬ 
gen synthesis (and specificity) derived from 
0-165 strains! by conjugation. 

The broad divergence between V, cholerae 
and the ‘hybrid’ strains is well brought out by 
agglutination and vibriccidal tests recorded in 
Table I. Rabbits immunized with V. cholerae 
strains showed good levels of agglutinins and 
high titvcs of vibriocidal antibody in their 
sera, both specific for V, cholerae strains only. 
Likewise, non-cholera vibrio (NCV 165) and 
‘hybrid’ (58SR-165) strains produced serum 
a.gglutinins for all strains which contained 
0-165 ant’gens. However, in vibriocidal tests 
wdth these sera (which showed marked ‘pro- 
zone’ effects), only two of the three hybrid 
strains (Phil 11-165 and T 50-165) were sen¬ 
sitive to this antibody. The other strain, 
569B-165, appeared to be resistant to killing 
by antibody and complement. Another sur¬ 
prising feature of the tests recorded in Table I 
was the absence of cross-reaction between 
0-165 antisera and test cultures of V. cholerae 
in agglutination tests; which could be expect¬ 
ed on the basis of common flagellar antigens. 
This is under investigation. Mouse protection 
tests, based on the methods' of Pittman and 
FeeleyT^ are shown in Table II. It will be 
seen that protection is conferred only against 
‘homologous’ challenge. 

The finding that strains of V. cholerae and 
0-165 ‘hybrids’ derived from them are anti- 
genically distinct and do not give rise to cross' 



N(k 
U.nr :> 


] Eval/uition of Antibacterial and Antitoxic Immunity in Cholera 283 


Table I 

Iff ^ 11^ (Old vibriocidal litres in rahhii sera after multiple parenteral live culture 
I ui mm tvhjition loith cholera^ non-cholera and 'hybrid' vibrio strains 


Strain used 
for 

inuuuni/atiou 


i •/,•/’</1\ ()^j;a\va 
VaHSK. liou-niotik* 
iInaha 
\T»5, null motile 
Xou Ciudcra Vibrio 
K(. *V ldr>, motile 
Uv'orbr Vibrio 
[KSSR“lb5, mc^lile 


Agolutinin litre* 


Vibriocidal titre 


F. cholerae 


'‘Hybrid' 


V, cholerae 


'Hybrid' 


1 


1 


2 


2000 2000 4000 
4000 2000 4000 
0 0 0 
0 0 0 


0 0 0 4X105 8x105 8X105 0 0 0 

0 0 0 2x105 8x10^8x10'^ 0 0 0 

2000 2000 2000 0 0 0 0 1-6X105 1*6x105 

2000 1000 2000 0 0 0 0 1-6x105^1-6x105 


Rive cultures employed. 


Key : 


l=Inaba 669B 
4=569 B~165 
0 = Negative at 60 


2 = Phil 11 
5 = Phil 11-165 


3 = T 50 
6 = T 50-165 


Table II 

protection tests with cholera, non-cholera and 'hybrid' vibrio strains 


Innnunized with 
(circ. 3 X 10'’ cells*) 


Challenge (100 LD 50 doses) 


P'. cholerae 
Ogawa 162/p 


V, cholerae 
Inaba 162/p 


‘Hybrid’ 

58SR-165 


r. iJieieme 0},!a\va 1 r)2/p 
r, iheifrar Inaba 102/p 
N'uircbolrra vibrio NCiV 165 

Hvbriir :>8SR-ior> 


1/16 

1/16 

16/16 

4/16 

2/16 

16/16 

10/16 

16/16 

5/16 

16/16 

16/16 

1/16 


I a VC cultures used. 


Numerator : Deaths 
Denominator; No. challenged 

Table III 

IniiiiitiUKitUiii and diallengc schedules to evaluate antibacterial and antitoxic 

imniunitij in cholera 


S» No. 


Immunization 


Challenge 


Immune-assay 


r. Inaba 569R killed vaccine (toxin-free) 

' l lybrid* r> 00 H“ 10 r> killed vaccine (toxin-free) 
*'roxuid from r. cholerae, Inaba 609B 
**'roxuid Irom ‘lWl)rid*, 5G91H65 

1 and 4 or 1 anti 3 

2 umi 3 or 2 and 4 . , 03 

Rive culture vaccine attenuated F. cnolerae-' 

do. 


K chulet'ae Inaba 569B 
‘Hybrid’ 6G9B-1C5 
do. 

V, chderae Inaba 569B 
do. 

‘Hybrid’ 6G9B-165 
V. cholerae Inaba 569B 
‘Hybrid’ 669B-165 


Antibacterial 

do. 

Antitoxic 

do. 

Antibacterial -\- antitoxic 
do. 
do. 

Antitoxic 


' ■ ♦ culture filtrates, formalin treated. 

'rohtdiou p<.*nnits tlu‘ir use in investigations 
dr* to antitoxic and antibacteiial 

.nmmnity in vhnlnra. In particular, V. cfio- 
d-rtn* ; train Inaba 569 11 and the hybrid 
it-nvcd fniin il, strain r)fi9 B-165, arc eminently 
uimljli- :i; tlm.v iiroduce dctectabtc levels ol 
..|„,;,Ta,..-.fn and I’K toxin during_ growth in 
Svnease' nu'dium supplemented with suciose.- 
alilK.uj'.li fins ha.s not yet been assayed quan i- 
'.ifnriv. 'riu'Sf strains may, therefore, be use 


as source of bacterial cell substance of toxin 
(toxoid). By virtue of its resistance to the 
lethal effect of antibody and complement, 
strain 569 B-165 may be particularly valuable 
in studies to delineate the role of vibriocidal 
antibody in cholera immunity. 

Table III gives a schedule of immunizing 
preparations (and combinations), with corres¬ 
ponding challenge strains, tO' assess antibac¬ 
terial and antitoxic immunity independently 
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and collectively. Parenteral routes of immun¬ 
ization may deserve priority because of the 
current interest in toxoid-induced antitoxic 
immunity. In experimental animal models and 
human volunteers, the challenge organism may 
be administered by mouth to mimic natural 
infection. Estimates of antibody levels in 
serum and intestine at different times before 
and after immunization should prove valuable 
in the assessment of results. The schedule, 
though drawn up primarily for active immun¬ 
ization studies, can be adapted for passive im¬ 
munization as well. Changes could also be 
made to study type-specific immunity-^ and 
the value of purified antigenic preparations in 
place of whole cell vaccines.-- 

The authors are grateful to Dr. N. K. Dutta 
(Haffkine Institute, Bombay), Prof. R. Sen 
rSerologist, Government of India, Calcutta), and 
Dr. D. Barua (World Health Organization, 
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other studies reported here. This work was 
supported by a grant from the World Health 
Organization. 


1. Finkelstein, R. A., Norris, H. T. and Dutta, N. K. 

J. infect. Dis., 1964, 114, 203. 

2 . Burro-prs, W., Ibid., 1970, 121 Suppl, S 68. 

3. Mosley, W. H , Benenson, A. S. and Barui, R , 

Bull, Wld. HLih, Or^,, 1968, 38, 327. 

4. —, Shamsa Ahmed, Benenson, A. S. and Ansaraddin 

Ahmed, Ibid., 1968, 38, 777. 


5 . Gangarosa, E. J., De Witt, W. E., Feeley, J. C. and 

Adams, M. R., J. infect. Bis,, 1970, 121 SuppL, 
S36. 

6 . Kasai, G. J. and Burrows, W., Ibid., 1966, 116, 

606. 

7. Benenson, A. S., Anisa, Saad., Mosley, W. H. and 

Ansaraddin Ahmed, Bull. Wld. HUh. Org.., 
1968, 38, 287. 

8 . Woodward, \V. E , Mosley, W. H. and McCormack, 

W. M., J. infect. Bis., 1970, 121 Suppl., S 10. 

9. Curlin, G. T., Subong, A., Craig, J. P. and Carpenter, 

C. C. J., Trans. Ass. Amcr. Physicians, 1968, 81, 
314. 

10. Curlin, G. T. and Carpenter, C. C. J., J. infect. Bis.. 

1970, 121 Suppl., S 132. 

11. Feeley, J, C. and Roberts, C. O., Texas Pep. Biol. 

Med., 1969, 27 Suppl. 1., 214. 

12. Panse, M. V., Jhala, H. I. and Dutta, N. K., 

J. infect. Bis., 1964, 114, 26. 

13. Basu, S., Robinson, R. L. and Pickett, M. J., Ibid., 

1970, 121 Suppl., S 66 . 

14. Finkelstein, R. A., Texas Rep. Biol. Med., 1969, 

27 Suppl. 1, 181. 

15. —, J. infect. Bis., 1970, 121 Suppl., SI 14. 

16. Bhaskaran, K. and Sinha, V. B., Ind. Jour. Expl. 

Biol., 1971 (In press). 

17. Feeley, J. C., /. Bacteriol., 1966, 89, 666 . 

18. Bhaskaran. K., Bull. Wld. Hlth. Ofz>, 1964, 30, 

846. 

19. Pittman, M. and Feeley, J. C., In Proceedings of the 

Cholera Research Symposium, U.S. Govt. Printing 
Ofhet, Washington, D.C., 1966, p. 163. 

20. Finkelstein, R. A. and LoSpatullo, J. J., /, infect. 

Bis., 1970, 121 Suppl, S 63. 

21. Mosley, W. H. el al.. Ibid., 1970, 121 Suppl., S 1. 

22. Watanabe, Y. and Verwey, W. F., Bull. Wld. Illtk. 

Org., 1965. 32, 809. 

23. Bhaskaran, K. and Sinha, V. B , /. 11 yg. Camb,, 

1967, 65, 136. 


THE FABRIC AS A MEANS OF INTERPRETING THE 

SLIP MOVEMENT AND FOLDED STRUCTURE 

K. V. SLRYANARAYANA 

Department of Geology, Sri Venkateswara University, Tivupati 


Abstract 

Banga1ore“Sia“S%“lined S Aeir ^atnur area, 

an S-tectonite fabric 4h th“ maximum a ^ /h 

of movement, either due to faultinir nr m \that one single type 

S-cectonite fabric with a single maximum and Without Tl^drdfe^'"^ 


Introduction 
0NE of the outstanding contributions of 
Sander' to the petrofabric analyses of 
rocks IS his finding that the mylonites and 
slickensided rocks conform to a typical S- 
tectcnic fabric. This fabric is characterised by 
lineation that coincides with the direction of 
movement, j.e., with the a axis of the fabric. 
Hi 3 other findings on the fabric of slicken¬ 
sided rocks are: (i) the strong tendency of 
qiiaitz grams to lie with the optic axes paral- 
ied to a axis, and (ii) the elongation of the 
quartz grains also parallel to a. 


the 


Quartzites of the Satnur Area 
Ever since Sander’s announcement of 
characteristic features of slickensided rocks, 
leports of such occurrences have been scanty. 
The present author examined a crushed quart¬ 
zite selected from along a fault zone about 
^ur miles south-east of Satnur, Bangalore 
istrict. Slickensides are not found, but the 
rock has the features of a mylonite, because 
of its fine-grained nature clue to crushing and 
the presence of closely-spaced slip planes. The. 
dip planes render the rock schistose. An 
oriented section of this quartzite was taken 
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parallel to the slip plane which is the ah plane. 
The quartzite is fine-grained, equigranular ; 
but the grains are slightly inequidimensional, 
ellipsoidal, with length measuring 0 • 23 mm and 
breadth 0*14 mm. The longer axes of the grains 
are parallel to a fabric axis. Majority of the 
grains become extinct when the lengths of 
these grains are parallel to either of the cross 
hairs. This strong preferred orientation of the 
fabric elements) is also revealed when their 
compensation behaviour is tested with the 
gypsum plate. As the stage is rotated, at one 
position the whole field shows first order red 
indicating that the majority of the grains are 
in extinction position. A slight rotation of the 
stage from this' position, clockwise or anti¬ 
clockwise, will change the colour of the field 
to first order yellow or to second order yel¬ 
lowish-green. This is a further indication of 
the parallelism of the optic axis [0001] of 
quartz grains. 

Figure 1 is the orientation diagram of the 
quartzite taken from the fault zone. It is pre¬ 
pared by plotting 215 quartz axes. The pre¬ 
ferred orientation is of a high degree repre¬ 
senting concentration of 2G% in Ifi/. area (con¬ 
tours are drawn at intervals of 5%). The 
diagram bears a remarkable similarity to the 
slickensided mylonitc-granite reported by 
Sander from Mclibokus, Odenwald, (Knopf 
and Ingerson-). The maximum lies, at the 
a fabric axis indicating that the quartz axes 
in a majority of the grains lie parallel to a 
axis of the fabric in the ah plane, typical of 
an S-tectonite. This corresponds to the point 
maximum I of the maxima numbered I to VIII 
by Sander (FairbairiT^. The direction of dis¬ 
placement parallel to a is evident. This is 
also confirmed by the slight elongation of the 
quartz grains and the undulose bands parallel 
to a. The quartz axis is, therefore, parallel 
to lineation. The one maximum at a repre¬ 
sents a very simple type of fabric originating 
under the predominant influence of one single 
type of movement. The displacement is pene¬ 
trative along the ah plane, parallel to the trend 
of the quartz axes and to lineation. It is to bei 
noted that, as in Melibokus granite, the quartz 
axes are slightly dispersed in the ac plane 
forming the beginnings of an ac girdle paral¬ 
lel to the direction of movement. 

The author has: found that the maximum I 
at a furnishes a means of establishing the 
movement not only along the slickensided 
surfaces but also along the bedding planes in 
the folded and metamorphosed terrains, where 
evidences of folding are otherwise absent. Two 
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such cases of movement along bedding planes 
are here presented. 





An oriented specimen of quartzite was taken 
from a folded series of rocks near the same 
locality, but about two miles from the fault 
zone. The fold is a pitching syncline, and the 
rocks folded are quartzite, hornblende schist, 
charnockite, and calc-granulite (Surya- 
narayana*^). The quartzite can be traced from 
limb to limb around the fold axis. The bedding 
plane is taken as the ah plane, b ■ parallel to 
the strike. The section was, taken perpendi¬ 
cular to b. The quartzite is coarse-grained ; 
the grains are large, with a high, length/ 
breadth ratio, the length being parallel to the 
a fabric axis. The undulose bands are also 
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parallel to the length. The lineation is there¬ 
fore down dip, parallel to a. Figure 2 repre¬ 
sents the orientation diagram of 300 quartz 
axes of this quartzite. The maximum repre¬ 
sents a concentration of points upto 13% in 
17c area, the contours having been drawn at 
intervals of 2%. The near parallelism of the 
quartz axes to the fabric axis' a is evident 
as in Fig. 1. This suggests that the S-tecto- 
iiite fabric with the maximum I in a is also 
produced by the slipping or movement of rock 
bodies along the bedding plane during the 
process of folding. The specimen is taken from 
the middle of the quartzite band, so the move¬ 
ment has affected the grains throughout the 
main body. It is to be noted that the maximum 
and the contours are spread along ac plane, 
indicating the dispersal of the quartz axes in 
the ac plane and a tendency for a girdle deve¬ 
lopment. The incomplete girdle along the ac 
plane shows the transition towards a B-tecto- 
nite. The spread of contours tow^ards a girdle 
pattern suggests a bending or rotational move¬ 
ment along ac plane around b axis, as often 
happens when a rock is undergoing folding. 

A specimen from another quartzite band 
away from the folded series was selected. 
There is no evidence of this quartzite forming 
part of .the folded series, but it dips at a high 
angle. As in the previous example, the sec¬ 
tion was taken perpendicular to b, the direc¬ 
tion of strike. The grains are large, inequi- 
dimensional ; and the ratio of length to breadth 
is very high. The lineation is dowm dip, paral¬ 
lel to a. Figure 3 is the orientation diagram 
of 300 quartz axes. Here also the maximum 
is of a high degree with 20% pole concen¬ 


tration in 1% area (contours are drawn at 
intervals of 4%). This bears similarity botb 
to Fig. 1 and Fig. 2. The girdle is poor 
but shows tendency for development along ac 
plane. Movement by slipping along single S- 
plane, i.e., the bedding plane, rather than the 
bending movement, is dominant. 

Conclusion 

The similarity of the fabric pattern bet¬ 
ween the crushed quartzite and the other two 
that form part of the bedded scries suggests, 
that the sedimentary metamorphosed sequen¬ 
ces in the Closepet-Satnur area of Bangalore 
District have undergone slipping movement 
along the bedding planes, whether they have 
been folded or not, during the regional defor¬ 
mation of the rocks of this area. The lack of 
girdle development in Fig. 3 points to the 
fact that the quartzite which this diagram 
represents forms, in all likelihood, the middle 
part of a limb of a regional fold. 
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MUTATIONAL ANALYSIS OF A LOCUS GOVERNING BRITTLENESS 

IN ORYZA SATIVA 

C. B. SINGH 

Atomic Energy Laboratory^ I.A.R.L, New DelliUVg 


STUDIES on complex loci have given much 
insight into the functional, mutational and 
recombinaticnal aspects of the gene. More than 
forty years ago, Dubinin, Seribrovsky and 
others suggested that “achaete scute” alleles in 
Drosophila can be arranged in a definite series. 
This view was later developed and subse- 
quontby it was concluded that this locus- com- 
pri^-'cd separate, regularly-spaced and lineally- 
arranged functional units.i Seven years later, 
another complex locus called “lozenge” was 
discovered- and based on interallelic or intra¬ 
genic recombination, the theory of “pseudo- 


allelism” w^as put forth.-* More recently, using 
both recombinaticnal and mutational analyses, 
the genetic fine structure has been investi¬ 
gated in a considerable detail at several gene 
loci in a variety of organisms. The work with, 
micro-organism in general and Neurospora in 
particular has. changed our earlier concept of 
gene structure. However, the ' final break¬ 
through that gave the first indisputable evi¬ 
dence of complexity of genes was obtained in 
research with bacteriophages‘< and bacteria.^* 
Thes'c studies indicated that genes are com¬ 
plex in nature, in which changes could occur 
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at different sites, 
alleles. 

Unlike in Drosophila and micro-organisms, 
the resolving power of genetic analysis is low 
in higher organisms due to limitations in. 
'handling a large population, thereby reducing 
the chances of recovering rare recombinants. 
t)uring the present study, several mutants 
characterized either by fragile culms, leaves or 
both were isolated from the generation of 
non-brittle japonica variety, of rice (Oryza 
sativa L.), Tainan-3, which had been treated 
■with physical (gamma-rays) as well as che¬ 
mical (ethylmethane sulphonate, nitroso 
methyl urea) mutagens. The complete brittle 
mutant had brittle rachis in addition to brit¬ 
tle culm and leaves. Mutants with brittle rachis 
alone were not observed. The frequency of 
occurrence of each type is presented in Table I. 

Table I 


I^rcqiiency of different type of brittle mutations 


Product of mutation 

Mechanism 

Frequency 
(Mutants 
in No. of M 2 
plant.?) 

1. Complete Brittle .. 

s— 

~>S 

1/50,000 

2 . Brittle culm 

BC— 

— -Mdc 

7/50,000 

3, Brittle leaf 

BL— 

—>bl 

10/60,000 

4. Brittle rachis 

BR— 

—>br 

Not studied 


As far as the genetics of brittle character is 
concerned, the earlier reports suggest that brit¬ 
tle culm is controlled by a single recessive 
g'ene, bcc.<» “ Jodon"^ reported that the fragile 
nature develops more in older seedlings, while 
Siddiq-* obtained a completely brittle mutant 
in the generation of Taichung-65 where he 
observed a brittle tendency even at the young 
stage of seedlings. 

From the present ffndings, it appears that the 
^■enetic control of brittle character is complex. 
3Based on a study of the different types: of in- 
d-uced. mutations and their frequency the brit¬ 
tle locus has probably three different muta¬ 
tional sites, BC, BL and BR (for culm, leaves 
and rachis respectively) and in addition there 
is a suppressor gene, S. Non-brittle rice' 
varieties may, therefore, have the genotype, BC 
BL BR / BC BL BR and an inactive suppres¬ 
sor gene s. Rare mutations at the inactive sup- 
jpressor locus s result in active suppressor gene 
S which gives rise to a complete brittle plant. 
IVtutations involving different sites occur inde- 
ipendently of each other resulting in brittle 
cjulm, brittl'e leaves or brittle rachis more 
frequently. The order and size of these sites 
^re still unknown due to lack of recombina- 


tional analyses. However, a hypothetical model 
is presented in Fig. 1. 

the brittle locus 


CiNACTiVC) 



CLUM LEAF RACHIS j> 

Fr . 1 

The chemical nature of the fragile character 
has not been worked out. The only report in 
this context is by Takahasi^o which indicates, 
that the brittle character develops due to a 
reduction in the a-cellulose content. Muta¬ 
tions at the brittle locus might alter the «_ 
cellulose content of total carbohydrate present 
in the cell-walls in similar ways, as the indica 
and japonica grain mutations have been found 
to change the amylose/amylopectin fractions of 
starch content in rice."*’-^- The suppressor gene 
mechanism involved in this system might dis¬ 
turb the normal functioning of brittle genes 
through its end product interaction. Further 
studies are, however, necessary on intcrallelic 
complementation in order to test the validity 
of the present hypothesis. 
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LETTERS TO THE EDITOR 


A SIMPLE MAGNETIC UNIVERSE 

We shall call a distribution of magnetic field 
together with its associated geometry ‘a mag¬ 
netic universe’. One such universe is discussed 
by Melvini - and Melvin and Wallingford.^ The 
object of the present note is to report on a 
simple magnetic universe which is different 
from that of Melvin. 

The geometry of this universe is described 
by the line element 

ds- - (dx^f - (dxr^ - Y^- (dx-)- - 

( 1 ) 

where Y is function of alone. The metric (1) 
admits a 3-parameter group of motions, for 
it is unchanged by the transformation 

jco = x° + Bo, = x2 + Bo, A- = - B., 

( 2 ) 

where the B’s axe arbitrary constants. 

The non-vanishing components of Ricci ten¬ 
sor Rj.^ for the metric (1) are given by 



The subscripts denote the differentiation with 
respect to x^. 

Now, for a magnetic field 

R = 4A (4) 

where R is the curvature scalar and A is the 
cosmological constant. The equations (3) and 
(4) imply that 

Yii -f 2AY = 0. (5) 

The solution of the above equation is given by 

Y = B cos (V2Xx^ - 4 - C) (6) 

where B and C are constants of integration. 

Applying a transformation similar to (2), 
one can make B = 1 and C ~ 0. Therefore, 
finally we have 

Y = cosCi lAx^) . (7) 

The magnetic field in the universe can be 
described by a 4-potential <l>. of the form 

= (0, 0. f fx^), 0} (8) 

so that only one component of the electro¬ 
magnetic field tensor F..., viz., F 12 is non¬ 
vanishing. ’ . ~ F ; 

Fr2 = - U (9) 

The absence of charge and currents in the 
field implies that 

= 1 (10) 


where A is a constant of integration. Results', 
(9) and (10) lead to ;f| = — AY so that 
Fio - AY (11) 

where Y is given by (7), 

The field equations of Einstein-Maxwell 
theory with a non-vanishing cosmological con¬ 
stant A are 

R;/ - == i (F*«F,„ - 

These equations are satisfied if we take A to 
be positive and 

A-A'h (12) 

Consider now a local observer using a 
Minkowskian frame of reference in his neigh¬ 
bourhood. The electromagnetic field as observ¬ 
ed by him can be visualized by choosing the 
following tetrad at a point. 

^ diag (1, 1, cos (\''2Ax^), 1] (1*) 

Using (13) we find that the only non-vanish¬ 
ing tetrad component of F^,. is given by 

^( 12 ) - H, = A - v-'A (14) 

This shows that the local observer observes 
a magnetic field in the direction of 
Here it should be noted that in Melvin’s uni¬ 
verse A = 0, while in our solution A plays, a 
central role. If we set A 0, the electromag¬ 
netic field is also switched off and the geo¬ 
metry becomes Minkowskian. This is an 
interesting feature of our solution. 
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ROTATORY DISPERSION OF SODIUM 
PERIODATE AND GUANIDINE 
CARBONATE 

There hsis been a considerable revival of in¬ 
terest in the study of crystalline optical acti¬ 
vity since the quadratic type of rotatory dis¬ 
persion formula was first introduced by 
Chandrasekhari’2 and applied successfully to 
a-quartz, cinnabar, so>dium chlorate and benzil 
crystals. On the .theoretical. side, Agranovich^ 
developed a quantum mechanical theory of 
crystalline optical activity and showed that it 
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leads to the same formula derived by Chandra¬ 
sekhar on the basis of an elementary model. 
On the experimental side the formula has 
been found to explain the rotatory dispersion, 
its temperature and pressure variation, of a 
number of crystals.-^ In this communication, 
the applicability of the formula to two more 
cases, viz., sodium periodate (Nal 04.3 H^O ; 
belonging to the space group and guani¬ 
dine carbonate [ ; belonging 

to the space group is discussed, 

previous data on these crystals are scantyi'^’^'* 
and no attempts have been made to express the 
data in terms of any formulae. 



FIG. 1. Rotatory dispersion of (A) Sodium periodate; 
(B) Guanidine carbonate. 

The crystals were grown from solution at 
room temperature by the slow evaporation 
technique and cut with faces perpendicular to 
the optic axis. The faces were ground and 
polished, and their parallelism was tested opti¬ 
cally. The crystals were sandwiched between 
two fused silica discs with a drop of paraffin. 
The spectropolarimeter arrangement was the 
same as described in an earlier paper." 

Measurements on sodium periodate were 
made for 10 wavelengths from X 0-5790 m to^ 
^ 0-33415 At and could not be extended to 
shorter wavelengths because of high absorp¬ 
tion ; measurements on guanidine carbonate 
were made for 16 wavelepgths from X 0*5790 /^ 
to X 0-2652 At. The rotatory power of both crys¬ 


tals; arc expressible by a single term Chandra- 
.sekhar formula 
KA2 

with the following constants : 

K A„ 

Sodium periodate 5-641 0-21 

Guanidine carbonate 4-637 0-1625 

The rotatory dispersion curves are presented 
in Fig. 1 and as can be seen the agreement is 
satisfactory. For NalO.^.S HoO the r.m.s. devia¬ 
tion between calculated and experimental rota¬ 
tory power is 0-41 deg/mm and the maximum 
deviation 1-7% ; for guanidine carbonate the 
corresponding values arc 0-51 deg/mm and 
1-5%. 
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EXPERIMENTAL MEASUREMENT OF' 
THE K-CONVERSION COEFFICIENT OF 
80 keV TRANSITION IN 144 Pr 

The K-conversion coefficient of the 80 keV 
transition has been determined using a 2-5 cc 
Ge (Li) detector for the gamma intensity 
measurements. Several groups have reported 
conflicting results, for the K-conversion coeffi¬ 
cient of this line. Hicock et aV combining 
their X-ray and 7 -ray intensity measurements 
with scintillation spectrometers and the inter¬ 
nal conversion line measurements with magne- 
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tic lens beta spectrorn.eter f.Qund for the 133 
and 80 keV transitions-—values 0*76 ±0-15 
and 1*40 ±0*24 respectively. As the transi¬ 
tions involved are pure in character, these 
values differ from the theoretical conversion 
coefficients for such transitions, Zuk and Gus- 
tafitsson- combining their gamma singles mea¬ 
surements with a scintillation spectrometer and 
internal conversion line intensities of Geiger 
et al.s found for the 80 keV transition an 
value of 1*3 ±0*2. Iwashita et from the 
gamma-gamma coincidence measurements 
found a value of = 2-0 ± 0*4 for the 80 keV 
transition with respect to an value of 5*6 
for the 53 keV transition. Mangal and Trehan*' 
found for the same transition value of 
2*8 ±0*6 relative to 9*4 ± 1*0 for the 53 keV 
transition from the coincidence spectrum gated 
with the 35 keV Pr-X rays. Geiger et al.‘‘ 
found quite conflicting results for the K-con- 
version coefficient of the 53 keV transition 
from different measurements. 

Thus the results are far from satisfactory 
and necessitate redetermination of these con¬ 
version coefficients. We have measured the 
gamma intensity of the 80 keV transition rela¬ 
tive to the intensity of the 133 keV transition 
with a 2*5 cc Ge (Li) detector. The K line 
electron intensities for these transitions have 
been taken from the paper by Geiger et air 
Combining the electron and gamma intensities 
and taking a,, (133) = 0*495,* and using the 
following relation : 


“ic (80) = (133) 


Ir f.133) 


Ik]_80J 

Ir (10) 


( 1 ) 


w^e obtain for the 80 keV transition a. =: 2-09 ± 
0*16 which agrees wmll with the theoretical 
conversion coefficient 2*1.* We conclude that 
the conversion coefficient is quite normal and 
is explained without involving any penetra¬ 
tion effects as suggested by Mangal and Tre- 
han.^ 


The author is grateful to Docent J. E. Thun 
and his group for research facilities and hos¬ 
pitality during his stay in Uppsala where this 
work was done. 
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INTERESTING EVIDENCE OF 
STRATOSPHERIC DUST FROM 
ELECTRICAL CONDUCTIVITY 
^‘MEASUREMENTS 

Since 1958, a number of measurements have 
been made to study the nature and properties 
of aerosol layers in the stratosphere. Particle 
samples have been taken by aircraft and bal¬ 
loon-borne collecting devices and indirect 
measurements of stratospheric dust have been 
made using optical techniciues, such as twilight 
sky intensity measurements, searchlight prob¬ 
ing, laser probing, stratospheric daytime sky 
brightness measurements and solar extinction 
measurements made from rockets, satellites 
and balloons (Rosen, 1969). 

Ejroening (1960) used a different technique, 
viz., small ion density measurements to detect 
the presence of stratospheric dust. He found 
a large decrease from about 4 X 10*' ions per 
cm*^ to 2 X ions per cm=^ above 18 km. 
Similar decreases in the small ion concentra¬ 
tion had been earlier observed by Gish and 
Sherman (1936) and later by Paltridge (1965, 
1966). 

The electrical conductivity in the strato¬ 
sphere should also be affected by the presence 
of dust, since the conductivity is proportional 
to the small ion concentration. Gish and Sher¬ 
man (1936) found a considerable drop in con¬ 
ductivity above 18 km, but this was attributed 
to the ozone layer and the presence of con¬ 
densation nuclei at these levels. McDonald 
(1953) pointed out that this observed decrease- 
in conductivity with height is supported by 
some earlier measurements by Idrac (1928) 
and urged that these be repeated using more 
modern sounding techniques. Stergis et al. 
(1955), Woessner et al. (1958) and Bourdeaiu 
et al. (1959) did not, however, observe any 
decrease in the conductivity at high altitudes 
'that could be attributed to the effect of dust. 
Paltridge’s (1965) measurements were made 
soon after the 1963 Bali eruption. 

Figures 1, 3 and 4 show the vertical profiles 
of electrical conductivity obtained over Poona 
on 5, 12 and 14 March 1971, and Fig. 2 over 














292 


Letters to the Editor 


r Current 
L Science 


Delhi on 9 March 1971. The electrical conduce 
tivity increases with height as expected till 
about 18 km, when it falls sharply to about 
half its value, with the profile showing a series 
of marked minima. Above 25-28 km, the con¬ 
ductivity again shows a sharp increase with, 
height. Sharp variations had been noticed in 
the electrical potential gradient profile in the 
lower stratosphere over Poona (Huddar et al., 
1966). These marked variations in electrical 
conductivity and potential gradient are pre¬ 
sumably associated with the existence of dust 
layers in the lower stratosphere over India. 
The observed values are much lower than the: 
theoretical values (Israel, 1970). The observa¬ 
tions are being continued and extended using 
an improved conductivity sonde. 

India Meteorological Dept., A. Mani. 

New Delhi-3, India, B. B. Huddar. 

Poona-5, India, G. P. Srivastava. 

April 27, 1971. 
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SILVER-SILVER SELENOCYANATE 
ELECTRODE 

Silver halide electrodes are most commonly 
used as reference electrodes. The details of 
their preparation and use are well known.^ 
Silver thiocyanate electrodes have been pre¬ 
pared by Parida et al.- and improved upon by 
Vanderzee and Smith.^ We have extensively 
used this electrode for study of SeCN- equili¬ 
bria in solution.-i'5 In continuation of this work 
we have developed silver selenocyanate elec¬ 
trode to study SeCN" equilibria. It is found 
that the thermal-electrolytic method gives the 
most satisfactory result in terms of reproduci¬ 
bility, stability anq convenience of preparation, 


Preparation of the Electrode .—Platinum spi¬ 
rals, each 1 cm long, sealed in soft glas.s were 
packed with paste of silver oxalate prepared 
by the method of Ferrell ct fiL** They were 
then dried in an oven for several houi’s atl 
160-80° C and then healed in a furnace at 
400° C for an hour and allowed to cool slowly. 
The preliminary drying period prevents: sput¬ 
tering during the decomposition period. De¬ 
composition of silver oxide to spongy silver 
also gives satisfactory result but it is not pre¬ 
ferable to decomposition of silver oxalate be¬ 
cause of the tedious process of washing the 
oxide free from alkali after its preparation 
by the reaction of silver nitrate with sodium 
hydroxide. The silver bases were electrolysed 
as anodes in 0-05 M selenocyanate solution for 
3 hours at 0*3 to 0-4 milliampcrc. Following 
several washings with water, they were allowed 
to equilibrate in a portion of cell solution 
for at least three days before use. The.se elec¬ 
trodes were prepared in groups of six to eight 
and always kept dipped in a solution of potas¬ 
sium selenocyanate. 

Results .—It was observed that electrodes 
prepared in this method arc reversible with 
respect to SeCN- ion and can comfortably be 
used to estimate the ion potcntiomctrically. 
Figure 1 shows a typical potcnliomelric titra- 


Conc. of AgNOj - 0 995 N/20 


Cone, of KScCN -100 N/lOO 



— ^9. AgSeCN 

SeCN 

NH 4 NO 3 

(s) 


bridge 


Saturated 

Calomel 

Electrode 


Fig. 1 

'tion curve and Table I gives the results of 
diflereiit titration curves. Presence of an in- 
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different electrolyte does not affect the estima¬ 
tion result. 

Table I 


SI. 

No. 

Amount 

of 

KSeCN 

taken 

Amount 

of 

KSeCN 

found 

Amount of 
indifferent 
electrolyte 
added 

1 

14*60 mg 

14*69 mg 

.. 

2 

29*0 „ 

29*8 „ 

• • 

3 

14*50 „ 

41*69 „ 

6*0 mg of NaCl 

4 

14*50 „ 

14*83 „ 

50 mg of KNO 3 


It was, however, observed that, although 
electrodes prepared in one set in which elec¬ 
trolysis is done at a particular current strength 
and for a particular length, of time usually 
matched within 0-3 mv but when compared 
with those of another set prepared at differ¬ 
ent conditions of electrolysis, the difference 
reached as) much as 1 mv. However, electrodes; 
prepared in different batches but electrolysed 
under similar conditions matched within. 
0*3 mv. Thus, silver selenocyanate electrode- 
can conveniently be used for studying tho 
behaviour of SeCN' in aqueous solution. 
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^-CAROTENE IN LEAF PROTEINS* 

The fibre-free leaf protein extracted from 
green vegetations has been successfully pre¬ 
sented as an adequate protein supplement in 
human diets.i The crude green product is 
assumed to contain nutritionally important 
pigments like carotenes and xanthophylls and 
solvent extraction is therefore considered in¬ 
advisable. Estimations for yj-carotene were, 
therefore, done on different leaf proteins to 
provide experimental support to this assump¬ 
tion. 

However, when, some of the old dry samplesi 
of leaf proteins were soxhlet-extracted, noi 


traces of yj-carotene were observed in those 
from cauliflower (9 months), lucerne (12 
months) and dhaincha (14 months), and only 
90 and 55 Mg of yj-carotene/g dry matter in. 
preparations from lucerne (18 days old) and 
groundnut (12 days; old) respectively. This 
indicated loss in yj-carotene during storage. 

To standardise the methodology, y;-carotene 
levels were estimated in a number of freshly 
prepared lucerne leaf protein samples, both in, 
wet materials extracted in soxhlet on a boil¬ 
ing water-bath or in cold and in materials 
soon after drying in a current of air at 40- 
60° C. Hot soxhlet extraction was found to 
give 30% lower values than cold extraction, 
and air-drying caused a loss of 13% in y>- 
carotene of the fresh wet material. 

Thereafter, total carotenoid pigments in dif¬ 
ferent leaf proteins; were extracted with ace¬ 
tone and taken up in petroleum ether (b.p. 
60-80° C) and yj-carotene separated on MgO : 
Supercel (1:3) column- and estimated colori- 
metrically, using a Spectranic-20 photoelectric 
colorimeter.'* The results are presented in. 
Table I along with computed values for vita¬ 
min A. These ^l-carotene values were lower 
Table I 

iS-carotcne in leaf proteins 
Leaf protein ^-carotene Vitamin At 


from* (Mg) (lU) 

(per g dry matter) 

Dolichos labial) .. 960 1603 

Tapioca (Manihot ntilissiina) 365 610 

\j\xz^xvi^ \Medica"0 saiivd)X .. 380-450 G35-760 

Carrot (Daucus ca7'oia) .. 495 82G 

Radish {Raphantis sathw) .. 503 840 


* Only fresh wet material D.sed for extraction, 
t Conversion factor— 6 -carotene 1 iug = l*67 T.U. of 
vitamin A. 

t Range of 3 samples from different batches of 
vegetation. 

than those got elsewhere,*^ probably because of 
the losses during the inefficient batch-extrac¬ 
tion,^"' the process used by us for preparing 
leaf protein. However, it is apparent from the 
data that green leaf protein even in very small 
quantities; would adequately meet the pro¬ 
vitamin A requirements, particularly in India 
where a quarter of the total nutritional defi¬ 
ciencies are reported, to be due to shortage of 
vitamin A in diets. 

In storage studies, a progressive loss occur¬ 
red with time, greater at room temperature 
than at low temperature of the refrigerator. 
Further s,tudies showed practically no losses of 
yj-carotene wiien leaf protein samples wer^ 
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stored for ovor 6 weeks freezer com¬ 

partment, This technique of preservation was 
later used in nutritional evaluation of leaf pro¬ 
tein as a source of /5-carotene in rat diets.* The 
use of freshly prepared material, wet or that 
soon after drying, is the obvious choice because 
of losses during storage. However, the prob¬ 
lems of conserving y:j-carotene in leaf proteins 
during ordinary storage still need to be solved. 

Central Food Tech. K. V. R. Ramana. 

Research Institute, Narendra Singh. 

Mysore, January 29, 1971. 


* Preliminary communication at 13th Annual General 
Meeting of the Society of Biological Chemists (India), 
December 1969, Bombay. 
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ARREST OF CHLOROPHYLL 
AND PROTEIN BREAKDOWN IN 
SENESCING LEAF DISCS OF KALE BY 
CYCLOHEXIMIDE AND VANILLIN 

Some inhibitors of RNA and protein synthesis 
inhibit yellowing in Brassica and Zea leaves 
kept in darkness.^-- The results suggest that 
yellowing is dependent either on synthesis of 
some specific proteins or/and on the rate of 
protein breakdown. 

7-mm discs were punched from mature 
leaves of kale, Brassica oleracea L. var. ace- 
phala cv. “niski zielony kedzierzawy”, floated 
on distilled water or solutions of cyclohexi- 
mide, vanillin or abscisic acid (ABA), and 
kept in darkness for 1, 2 or 4 days at 25°. In 
tests: on protein or RNA synthesis the discs pre¬ 
treated for 24 hr with the inhibitors were 
washed and transferred to of L-leucine- 

(1/uCi/ml; specific activity 90 mCi/mM) 
or uracil-2(5 /iCi/ml; specific activity 
6 mCi/mM) and fed in light (1400 lx) at 23°. 
To determine the effects of the compounds in. 


protein breakdown, freshly punohed discs were 
fed with labelled leucine for 3 hours, washed, 
and transferred to solutions of the compounds 
to be tested supplemented with L-leu cine-’’-C 
(10-‘^M) and kept in darkness for 2 days, the 
solutions being renewed ai’ter 24 hr. All incu¬ 
bation media were supplemented with peni¬ 
cillin G 50 mg/1. Protein and RNA were ex¬ 
tracted and estimated according to rercrencos 4 
and 5, and 6 respectively. Chlorophyll was 
extracted with 80% acetone and measured 
spectrophotometrically.” Radioactivity was 
counted with approximately 35% counting 
efficiency. 

Table I shows that cycloheximidc and vanil¬ 
lin markedly retarded yellowing whereas ABA 
accelerated it. None of the compounds induced 
visible symptoms of intoxication. The changes 
in chlorophyll content were correlated with 
the changes in protein content as determined 
after 1 and 2 days, and the rate of protoiri 
breakdown as inferred ;trom radioactivity 
remaining in protein fraction of the discs, pre¬ 
liminary labelled with lcucinc-'‘C before 
treatment with the compounds. 

Cycloheximide and vanillin markedly inhi¬ 
bited both protein and RNA synthesis. ABA 
also reduced incorporation of labelled precur¬ 
sors into protein and RNA, the reduction be¬ 
ing correlated with the loss of protein and RNA 
content. From the data of Table I, it can easily 
be computed' that cycloheximide and vanillin 
strikingly decreased specific aclivilies of pro¬ 
tein and RNA, whereas ABA had little cfTecd. 
on these parameters. 

Although cycloheximide and vanillin retard¬ 
ed yellowing in darkness, they accelerated it 
in light (data not shown). 

It has been suggested that cytokinins can 
retard senescence as a consequence of aiTost of 
■protein degradation.'*^The same seems to be 
true for cycloheximide and vanillin (table) 
and for other inhibitors^if yellowing in 
'darkness is being taken as a measure of pro- 
'gress of senescence. On the contrary, com¬ 
pounds which accelerate protein breakdown, 
like abscisic acid (Table I) or 2-chlorocthylphos- 
phonic acid (data not shown) stimulate 
yellowing. 

Keeping in mind that vanillin, in comparison 
to cycloheximide, markedly more effectively 
inhibited protein synthesis than protein break¬ 
down, it can be concluded that synthesis of 
some enzymes is also necessary for initiation of 
senescence processes, 
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Table I 


Chlorophyll, protein and RNA in senescing leaf discs of kale treated loith 
(10-' M), vanillin (10'- M) and abscisic acid (lO"' M) 


cycloheximide 


CbloTopliylls, MS" 

Protein, Mg 
RNA, fig 

Protein synthesis, dpm 
RNA synthesis, dpm 

Protein, fig 

Protein breakdown, dpm 


Values at 

0 time 

Incubation 

hours^ 

H.O 

18-0 

96D 

5-0 

87-0 

24D 4-3L 

76-7 

10*4 

24D +3L 

9-6 


{24D) + 3L 

13,404 

, , 

(24D)+3L 

426 

Tests on protein breakdown 

90-O'’ 

3L +4SD 

64-8 

12,411-* 

3L +48D 

8.430 


Treatment 

cycloheximide 

Vanillin 

ABA 

15-0 

16-6 

2*0 

85-7 

78-3 

60-0 

9-5 

7*3 

7-6 

4,416 

468 

9,183 

192 

54 

324 

76*8 

70-3 

4L4 

12.033 

10,010 

5,205 


^ D, darkness; L, light; + means that discs were transferred from darkness to light or rice versa. 

“ All data are presented per one disc basis. 

Measured after feeding for 3 hours with labelled leucine in light. Values differing by more than 14 per cent, 
are significant at /& = 0*06. 


We thank F. Hoffman-La Roche and Co. Ltd., 
Basle, for a sample of D, 1-abscisic acid, and 
the State Board for Peaceful Use of Atomic 
Energy, Warsaw, for financial support. 

Dept, of Plant Physiology, J. S. Knypl. 
Institute of Biochem. ernd W. Mazurczyk. 

Physiology, 

University of Lodz, 

Poland, January 29, 1971. 
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ON THE OCCURRENCE OF FREE 
SULPHURIC ACID IN SPATHOGLOSSUM 
ASPERUM j. AG. 

It is well known that species of Desmaresiia 
are notoriously acid and collectors of marine 
algae have always avoided placing Desmaresiia 
along with other specimens for fear of injur¬ 
ing them. If injured, the alga turns bluish due 
to the effect of its acid on the carotenoid pig¬ 
ments. A similar phenomenon has been noticed 
by the authors in Spathoglosmm asperum J. Ag., 
commonly found at Mandapam and the neigh¬ 
bouring islands. A study was made of the 
aqueous: extract of this alga and it was found 
that the extract was acid, a 150 ml extract from 


220 g of fresh Spathoglossum registering a pPI 
of 1*4 at 25'" C. With barium hydroxide, a pre¬ 
cipitate of barium sulphate was readily form¬ 
ed, indicating that the acid was sulphuric acid. 

To estimate the acid, 220 g of fresh alga was: 
extracted with 150 ml double-distilled water 
in a blender for one. minute, the blend centri¬ 
fuged at 3,000 r.p.m. for 10 minutes and the 
clear supernatant was treated with equimolar 
quantity of barium hydroxide with stirring to 
precipitate the acid as barium sulphate. The 
sulphate was filtered, washed and dried at 
60“ C. From the weight of the dry sulphate, 
the value of sulphuric acid was calculated. 
This was 1*6 g or 0*73% of the fresh weight 
of the alga. The acid could also be titrated 
with 0*01 N sodium hydroxide and this pro¬ 
cedure also gave very similar results. 

It was early demonstrated''- that the acidity 
of Dusmarcstia was due to the presence of free 
sulphuric acid although malic acid-’'' has been 
credited with causing the acidity. However, 
Miwa-' has shown that free sulphuric acid is 
abundant in D. lingulata, D. virides and 
D. tabacoides. It has been shown^‘ also that 
in D. 7n[unda, the high acidity is due to the 
dissociation of 0*025 meq of sulphuric acid and 
the quantities; of organic acids are too low and 
their pK values too high to account for the 
observed acidity. The acid has been located" 
in the vacuole and has been determined to 
be 0-44N sulphuric acid. 

It is interesjting to note the presence of the 
acid in a member of the Dictyotales. The 
authors examined also other members of the 
Dictyotales, viz., Dictyota, Padina and Stoe- 
chospermum but the aqueous extracts of all 
these alga registered pH between 7*0 and 7*2. 
Thus,, Simthoglossuvi appears to be the only 
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member of the Dictyotales to contain free* 
sulphnric acid. 

Marine Algal Research V. Krishnamurthy. 

Station, K. Ganapathy. 

Mandapam, January 23, 1971. 
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CHEMICAL WEED CONTROL IN 
PINEAPPLE VARIETY KEW* 

Pineapple is an important fruit crop of the' 
tropics, and there is a good scope for India to 
develop pineapple industry and enter into the 
export trade. The cost of production of pine¬ 
apple is very high in India compared to the 
leading exporting countries like U.S.A., Phi¬ 
lippines, Taiwan and Malaysia."^ The major' 
factor which contributes to the high cost of 
production, is the manual weeding. Thus, the 
chemical eradication of weeds assumes great 
importance. Many herbicides have been tried 
in other countriesDhuria and Leela^ found 
that a single pre-emergence spray of CP 44939 
at the rate of 4 kg/ha six weeks after planting 
of pineapple gave satisfactory control of grasses, 
for four months and most of the broad leaf 
weeds except Mollugo pentaphylla L., and 
Portulaca oleracea L. The aim of the present’ 
study w'as to find out a suitable chemical which 
w'ould give a satisfactory control of weeds 
found in pineapple fields in India. 

A trial on the control of weeds in pineapple 
variety Kew was laid out on August 19, 1969, 
at the farm of the Fruit and Vegetable Co¬ 
operative Processing Society, Kushalnagar. The 
common weeds seen in pineapple fields are 
Cyperus rotundus L., Cynodon dactylon L., 
Pennisetum vUlosum R. Br., Digitaria sangui- 
nalis L., Ageratum mexicanum L., Bidens 
pilosa L., Lagasca mollis Cav., Euphorbia hirta 
L., Amaranthus caturus Heyne, Mollugo penta- 
phylla L., and Portulaca oleracea L. The experi¬ 
ment consisted of seven treatments replicated 
thi’ee times in a randomized block design. The 
treatments were Bromacil 2 kg, 3 kg and 4 kg 
per hectare, Diuron 2 kg and 4 kg per hectare, 
Bromacil 2 kg per hectare -f Diuron 2 kg per 


hectare and control. The area of the plot was 
36 square metres. A planting distance of 
90 cm X 60 cm X 30 cm was followed. The soil 
was sandy loam. All the treatments were made 
as pre-emergence sprays. The data' on the dry 
weight of weeds per square metre were re¬ 
corded at bimonthly intervals and are given 
in Table I, 


Table I 


Treatments 

Average dry weight of weeds 
per square meter after a 
period of 


2 months 

4 months 

Control 

249-2 

287-3 

Bromacil 2 kg/ha 

4-9 

214-3 

Bromacil 3 kg/ha 

1-5 

83-ft 

Bromacil 4 kg/ha 

0-03 

24-8 

Diuron 2 kg/ha 

8-6 

137-3 

Diuron 4 kg/ha 

25-2 

83-8 

Bromacil 2 kg/ha + Diuron + 


2 kg/ha 

9-2 

69-9 


Bromacil at 3 kg and 4 kg/ha gave the best ! 
results and excellent control of weeds was ob¬ 
tained for a period of four months. The con- i 
trol was almost complete for the first two | 
months. A good control' of weeds was also ob¬ 
tained with Diuron in the early stages. After ’ 
two months, many plants of nut grass (Cyj^erus 
rotundas L.) appeared in these plots, whereas 
Bromacil plots treated particularly at the rales 
of 3 kg and 4 kg/ha were virtually free from 
nutgrass. Bromacil at 2 kg/ha in combination 
with Diuron 2 kg'/ha also gave good control of 
weeds. 

Thanks are due to Dr. K. C. Nag of Du Pont 
Ine. and Shri B. Urs of the Fruits and Vegetable , 
Co-operation Processing Society, Kushal 
Nagar, for their kind help rendered for carrying 
out the trial. : 

Inst, of Horticultural Res., H. S. Dhuria. 

255, Upper Palace Orchards, D. Leela. 
Bangalore-6, September 16, 1970. 

Contribution No. 48 of the Institute of Horticultural 
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EFFECT OF STEROID HORMONES ON 
THE BLOOD CONSTITUENTS OF 
RANA HEXADACTYLA AND CALOTES 
VARSICOLOR 

The humoral regulation of red cell production 
has been the subject of several investigations.*^-*- 
Alterations' in adrenal cortical functions are 
accompanied by -fluctuations in white blood 
cell counts of peripheral blood.'"^ Information 
in this field is mostly restricted amongst the 
mammalian species. There is very little evi¬ 
dence that administration of exogenous hor¬ 
mones are capable of exerting a significant in¬ 
fluence on the blood constituents of non-mam¬ 
malian vertebrates. The present study was 
undertaken to determine the effects of exo¬ 
genous steroid hormones on the blood consti¬ 
tuents of poikilothcrmic animals. 


Estrone. —In this set, each animal received 
a total quantity of 1-25 mg of estrone. In frogs, 
this hormone has resulted in the statistically 
significant level of decrease in haemoglobin 
level as well as RBC count whereas WBC count 
has slightly increased. In calotes though there 
is no significant change in RBC and haemo¬ 
globin level, there is a significant increase of 
neutrophil and lymphocytes. 

Cortisol. —The animals of this experimental 
group received a total of 7-5 mg of cortisol. 
The haemoglobin content of both the animals 
shows an increasie than normal although it is 
not statistically significant. In frogs, a signifi¬ 
cant increase of neutrophil and a decrease of 
eosinophils and basophils were observed. In 
calotes WBC count significantly increased due 
to this steroid administration. 


Table I' 


Results showing the hormonal actions on the blood constituents of frogs and calotes 
( -b indicates increase ; ~ indicates decrease; Norm, indicates normal when compared 

with controls) 




Haemo¬ 

globin 

% 

8 

Total 
kBC 
million/ 
cu. mm 

Total 
WBC 
million/ 
cu. mm 


Differential count 


Neutro* 

phil 

Lympho¬ 

cyte 

Eosino¬ 

phil 

Basophil 

Monocyte 


Testosterone 

.. ++• H- 

+ + + 

Norm. 

Norm. 

+ +-f 

__ 

Norm. 

Norm. 


Estrone 

..- 

— 

+ 

11 

Norm. 

Norm. 




Cortisol 

.. H- 

Norm. 

Norm. 

+ + + 


— 

_ 



DOCA 

.. Norm. 

— 

,, 

Norm. 

11 

Norm. 

Norm. 

11 

cn 

Testosterone 

.. +H-H- 

Norm. 

Norm. 

— 

+ 

Norm. 

Norm. 

Norm. 

OJ 

Q 

Estrone 

.. Norm. 


11 

■+ + + 

+ 



’’ 

75 

Cortisol 

.. + 


+ +* + 

Norm. 

Norm. 

) 1 



U 

DOCA 

..- 


— 


- 


— 

11 


Experiments were conducted with locally 
available frog, Rana hexadacUjla (body weight 
40-50 g; length 75-80 mm) and garden lizard, 
Calotes varsicolor (body weight 55-60 g ; 
length 110-120 mm). They were divided into 
four groups of five animals each. After two 
weeks, the experimental animals were sacri¬ 
ficed and blood samples were collected for 
haemoglobin estimation and total and differen¬ 
tial counts' of blood corpuscles. To compare 
with the normal values, Ringer injected con¬ 
trol animals were maintained with the experi- 
mentals. 

Testosterone.—A total of 15 mg was inject¬ 
ed in equal dose for 15 days. The haemoglobin 
content has increased in both the animals stu¬ 
died. In frogs, this hormone results in the 
significant increase of RBC and lymphocytes’ 
and a decrease of eosinophil. In calotes also 
there is a significant decrease of neutrophil 
and a slight increase of lymphocytes. 


DOC A. —In the last set of experiment, a total 
of 7*5 mg of DOCA was injected,' into each ani¬ 
mal. A decrease of RBC count was noted in 
fi'ogs, whereas in calotes this hormone admin¬ 
istration has resulted in the Sjignificant de¬ 
crease of haemoglobin content, WBC and baso¬ 
phil counts. 

The anabolic action of androgen was estab¬ 
lished in castrated rats*' by the decrease of 
haemopoiesis which has increased on andro¬ 
gen administration. In our present study on 
poikilothcrmic animals, similar anabolic action 
was noted due to the increase of haemoglobin 
and RBC counts. Estrogens have resulted in 
the decrease of RBC and haemoglobin and in¬ 
crease of WBC in frogs. In calotes, the neutro¬ 
phils' and lymphocytes have increased. A simi¬ 
lar effect has been reported in man.- Cortisol 
administration in the hypophysectomised fishes 
have resulted in the increase of RBC and 
WBC.** An increase in total RBC of patients 
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treated with cortisone has been reported.it> 
Eosinophenia after cortisone administration was 
also reported.il Moreover, the administration 
of glucocorticoids decrease circulating eosino¬ 
phil and basophil and the increase of the num¬ 
ber of neutrophil.’' ''^ It has also been stated 
that cortisol decreases lymphocytes."' Our find¬ 
ings corroborate the earlier report except the 
lymphocytes have not decreased as in man. 
DOCA administration has resulted in the 
decrease of blood constituents of both the ani¬ 
mals studied. Thus, the effect of steroid hor¬ 
mones on the blood constituents of Rana hexa- 
dactyla and Calotes varsicolor shows almost a 
similar pattern as it has been reported in mam¬ 
mals. 

Dept, of Biology, S. Kasinathan. 

Jawaharlal Inst, of Postgrad. S. L, Basu. 

Medl. Edn. and Res., 

Pondicherry-6, January 2, 1971, 
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GAMMA-RAY INDUCED VARIABILITY 
IN THE IODINE VALUE OF 
LINSEED OIL 

Of the three objectives of linseed breeding, 
namely, increasing the seed yield, oil content 
of the seed and improving the oil quality 
(iodine value of the oil) the last one is the 
most important as the linseed oil is the most 
widely used drying oil in paints and varnishes. 
The drying quality of the oil is dependent on 
the quantity of oxygen it absorbs in the pro¬ 


cesses of drying and this is determined by the 
absorption of iodine (instead of oxygen) per 
unit quantity of oil. A good drying oil should 
have a high iodine value between 180-200. The 
market value of linseed depends upon the 
Iodine value of its oil. The mutation experi¬ 
ments conducted with one of the varieties of 
linseed (Limum usitatissimum L.) showed that 
the increased variability induced by gamma 
irradiation could be exploited for evolving 
strains with high iodine value. 

Dry seeds of the linseed variety NPRR 9 
were irradiated with 40, 60 and 80 kilo Rads of 
gamma-rays and the progeny carried through 
from Rj to R.^ selfed generation. A few cul¬ 
tures of the R^ generation selected for their 
good yield and other desirable agronomic cha¬ 
racters were analysed for their seed oil con¬ 
tent and iodine value of the oil. The analysis 
was done as accurately as possible using dupli¬ 
cate and even triplicate sJets. The data are 
given in Table I. Since only a few samples, 
were analysed, the data were not subjected to 
statistical analysis. As the cultures were in 
the fourth generation, they are expected to 
have stabilized with regard to the various cha¬ 
racters including the iodine value and breed 
true to this character in the subsequent gene¬ 
rations particularly for the iodine value with 
which we are mostly concerned here. 

It is seen from Table I that the variation 
in iodine value is more than that of the oil 
cohtent. The maximum increase in iodine 
value was 16 T units over the untreated paren¬ 
tal strain while the maximum increase in the 
oil content was 1-6 units only. This shows 
that^ iodine value is more amenable to mani¬ 
pulation by mutation breeding perhaps due to 
its simple nature of inheritance. Mutation 
breeding seems to be especially useful in, 
changing simply inherited characters in highly 
developed genic systems where the standard 
hybridization methods may disturb the superior 
combination of genes. Arny’ found that in 
crosses, the F^, resembled the low iodine index 
parent, segregation occurred in F.^ and a 1 : 1 
ratio was obtained in the back-crosses indi¬ 
cating that a single factor pair was responsi¬ 
ble for the main difference in quality. Oil per 
cent, on the other hand, is not a simple case' 
of one trait being dominant, another recessive, 
but a condition of quantitative inheritance in 
which several sets of genes govern the charac¬ 
teristic. 

Comstock- raised the oil percentage by 1-5 
points in one cross and by 1-9 in another. In 
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Table I 


OH content and iodine value in R,^ generation 


Treatment 


Sample 

No. 

Oil % 

Unit increase/ 
decrease 
over control 

Iodine value 
of 
oil 

Unit increase/ 
decrease 
over control 

40 kR gamma-rays 


1 

42-9 

+ 1-2 

160*4 

+ 16-1 



2 

42-5 

+ 0-8 

152*9 

+ 8.6 



3 

43-3 

+ 1-6 

162.5 

+ 8*2 



4 

42*1 

+ 0-4 

144-2 

- 0*1 



5 

42«3 

• 1 - 0-6 

148*8 

+ 4*6 

>> 


6 

4J-25 

-1-45 

149*1 

+ 4*8 

60 


7 

42-15 

+ 0-45 

14S*6 

+ 4*2 

1 * 


8 

41-05 

-0*65 

141*5 

- 2*8 



9 

38-9 

- 2*8 

144-8 

+ 0*6 



10 

41-9 

+ 0-2 

140-2 

— 4*1 

M 


11 

41-8 

+ 0*1 

147^1 

+ 2*8 

1 * 


12 

41-9 

+ 0*2 

160-8 

+ 6*6 

11 


13 

41-6 

- 0*1 

149*7 

+ 6*4 

80 


14 

42-7 

+ 1*0 

162* X 

+ 8*4 



16 

42-8 

+ M 

131-5 

- 12*8 


Ri?=The immediiite generation following seed irradiation and R 4 the fourth generation. 


the present experiment it was raised by 1*6 
points in NPRR 9. 

In agreement with the findings of Harpstead'^ 
the irradiation studies on NPRR 9 indicated 
that irradiation was an effective means of in¬ 
creasing genetic variability and that selection 
for higher iodine number could be'successfully 
carried out in the irradiated progenies, as of 
•the three characteristics, oil content, iodine 
number and 1000-grain' weight, iodine number 
is the • most constant/'* In NPRR 9 compara¬ 
tively greater variation in iodine value than 
in oil -percentage was obtained. Harpstead^ 
also obtained low estimates of heritability for 
seed yield, and oil percentage. As a result of 
individual selection in neutron-irradiated mate¬ 
rial lines superior in productivity, lodging 
resistant and superior in oil content to the 
original untreated parental forms of linseed 
were obtained by Priadcencu et al.‘^ 

The authors are grateful to Dr. A. R. S. Kar- 
fha, Organic Chemist, Division of Soil Science, 
LA.R.I., New Delhi, for kindly analysing the 
samples for oil content and iodine value of 
the oil. 

Division of Genetics, D. Srinivasachar. 

I.A.R.r., New Delhi, R. S. Malik. 

February 20, 1971. 

1 Arny, A. C., Proc, Min. Acad, Sci., 1936, 4, 29. 

2. Comstock, V. E.. Minnesota.Agric. Exp. Sta. Tech. 

Bull., 1960, p. 234 

3. Harpstead, D. D., Di^s. Abstr,, 1962, 22, 2561 

(Abst.). 

4. Priadcencu, A., Avramoie, P. and Dowcet, V., 

An. Inst. Ctntr. Cere, Agric. Bucuresti, 1961i 

Ser. C, 29, 37. 

5. Remussi, C., Oribe, E. 1. and Tviglia, P., Rev. Fac. 

Agron. B. Aires., 1967, 16, 67. 


ISOLATION AND CULTURE OF ' 
MYCOPLASMA ASSOCIATED WITH 
CITRUS GREENING DISEASE 

Mycoplasma-like bodies have been found 
associated with several yellows type of plant 
diseases including two serious diseases of citrus 
—greening and stubborn.i-’^ Mycoplasmas 
associated with some of these diseases have 
also been cultured and diseases reproduced 
however, a majority are yet to be brought in 
culture. Here we report fculturing of myco¬ 
plasma associated with citrus greening disease 
in semi-synthetic media. 

The disease was maintained on Citrus sinen^ 
sis plants infected by grafting. For culturing, 
the leaves were thoroughly washed, small por¬ 
tions containing phloem cells cut, surface 
sterilized with mercuric chloride, homogenised 
in tissue grinder with a small quantity of 
double distilled water and the homogenate 
streaked on agar media in petriplates or in¬ 
corporated in broth. Several different media 
were tried but the medium containing: 3-4% 
dehydrated bacto PPLO agar or PPLO broth 
with crystal violet (Difeo Laboratories, U.S.A.) 
and 20% rabbit serum, supported best growth. 
The pH was adjusted to 7-8 and the plates or 
tubes were incubated at 30° C, 

On agar medium typical minute colonies with 
burrowing centre developed in 24 to 48 hi; 
(Fig. 1). Similarly, in broth cultures turbi¬ 
dity developed in 24 tq 48 hr. The colonies, 
were successfully transferred from agar to 
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broth and vice versa. The colonies were stain- 
e4 by Dienes’6 stain described by Hayflick.s The 
colonies containing pleomorphic bodies took 
dense blue stain confirming the mycoplasmal 
nature of the colonies. 



Fig. 1. I?Jj;^opla^raa colqny fivom citrus greening. 

Further experiments , to. study the .structure 
of the mycoplasma in culture and to reproduce 
the disease' by ihdculatihg citrus plants artifi¬ 
cially, are in progress. The' plants fr‘'om which 
the' material Was taken for culturing are also 
rdfepofi^Mg' favourably to tetracycline treat- 

.'Ther.aiiithors are thankful to Dr. M. S. Swami- 
nathan, Director, I.A.R.I., New Delhi, for the 
interest, and. :;encouragement, and the Indian 
National Science Academy, New Delhi, for 
financial grant. 

Division of Mycol and S. K. Ghosh. 

Plant Pathology, S. P. Kaychaudhuri. 

Indian Agric. Res. Inst., Antjpam Varma 
New Delhi-12, T. K. Nariani. ’ 

April 27, 1971. 
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SEED TREATMENT OF VICIA FABA L, 
WITH TERRAMYCIN IN COMBINATION 
WITH EMULGATOR NP^o 

Terramycin has been reported to reduce the 
reproductive capacity of aphids to a great ex¬ 
tent and its activity is much increased when 
combined with emulgator NPiq.'*’- Terramycin 
may be taken up by the plants of Vida faba L. 
through root application or spray on stem and 
leaves'.*^There is no report on the activity of 
terramycin through seed treatment. An experi¬ 
ment was, therefore, conducted to see the effect 
of seed treatment of V. faba with terramycin 
combined with emulgator NP^q. 

Seeds of Vida faba L. (variety “Acker- 
perle”) were obtained front the experimental 
farm of Phytopathology Institute of Giessen 
University, W. Germany. A stock solution of 
terramycin at 0-2% conceq.tration was] pre¬ 
pared in combination with emulgator NPjo a,t 
concentration. Emulgator NP^q is an 
oxyethyl phenyl derivative. The seedsi were 
dipped for 6, 12, 24, 48 and 72 hours in the 
solution of terramycin combined with emul¬ 
gator NPiq, while the seeds of control group 
weye dipped in distilled water. The seeds were 
then sown, in small earthen pots filled with a 
mixture of sterilized soil, turf and sand. 

It was found from the experiments that ter¬ 
ramycin has toxic effects in the seeds of 
V.' faba, which damages the seed embryo*;. The 
seeds kept in the solution of terramycin + 
emulgator NP^q for 72 and 48 hours could not 
germinate at all, while those treated for 24 
end 12 hours could germinate, but the newly- 
germinated seedlings could survive only for 
two to three days. The seeds, treated for six 
hours germinated normally but the seedlings 
di'ed mostly after six to sfeven days. It was 
also observed that due to application of terra- 
mycin in combination with emulgator 
there was no development of side roots in the 
yioung plants of V. faba. Possibly, certain 
essential enzymes responsible for the growth of 
seed-embryo and for further development of 
seedlings are destroyed by the seed applica¬ 
tion of terramycin, due to which there is ab¬ 
normal seed germination and death of seed-*?’ 
lings. 

The author is indebted to Prof. Dr. H. Sch- 
mutterer of Giessen University, West Germany,' 
for his guidance. The award of a scholarship 
by the German Academic Exchange Service is 
gratefully acknowledged. 
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MULTINUCLEATE POLLEN MOTHER 
CELLS IN TRITICALES 

Uniniucdeate condition of the pollen mother 
cells is typical of all angiosperms. But, devia¬ 
tions, from this general pattern, although rare, 
are reported to have occurred.^ 

Triticales, 2 n z=z S x = 56, is an allo-octoploid 
of an intergeneric cross Triticum aestivum 
(2 71 = 6 a: = 42) X Secale cereale (2n — 14). 
A total of 250 such Triticales lines, obtained 
through the kind courtesy of Dr. D. M. Leuw- 
rick of Ford Foundation, New Delhi, was grown 


in this Institute during 1969-70 winter for 
evaluating their breeding potential. Of these, 
82 were cytologically tested at meiotic level 
from the Feulgen-stained anther squash pre¬ 
parations. All the lines were found to have 
meiotic irregularities of the usual types like 
pairing failure, I- and Il-anaphase chromo¬ 
somal non-disjunctions, laggards, micronuclei, 
etc., though toi a varying degree. However, one 
of the lines, HTC-621, was having an addi¬ 
tional type of abnormality which the others 
did not have ; and that was the presence, in 
certain percentage of cells, of more than one 
nucleus. This appeared to be rather an un¬ 
usual situation. 

The aberrant pollen mother cells were of 
giant size, having in each of them a number 
of nuclei varying between two to six (Figs. 
1-4). These cells were either linear or spheri¬ 
cal in shape, and in size approximated in pro¬ 
portion to the number of nuclei they contained. 
The cells with linear appearance had visible 
constrictions' at' the positions where thei 



FloS. 1“4. Pollen mother cells with more than one nuclei in Triticaes, Fig. 1. Pollen mother cell with 
two nuclei in asynchronous division. Figs. 2-3. Pollen mother cells with three nuclei in various divisions. 
Fig. 4. Pollen mother cell with siji nuclei. 
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normal intercellular septa between the nuclei 
should have been present (Figs. 1, 2). Nuclei 
in these cells were either in interphase or in 
various division stages, but were either syn¬ 
chronous or not (Figs. 2, 3, 4). 

Relatively scanty literature available to-date 
on the subject reflects the rarity of the pheno¬ 
menon of the multi- or the polynucleate con¬ 
dition of the pollen mother cells in angiosperTUS. 
Further, its occurrence only in one out of 82 
lines also "rules out the possibility of its being 
a general feature among Triticales. Again, it 
cannot also be considered as fortuitous in view 
of its presence in more than one plant of the 
line in which it was discovered. 

Polynucleate condition was reported by 
Matsura (cf. Maheswarii) in Phacellantkus\ It 
was also reported in two haploid plants of 
Phleum pratenser in which there were 30 
nuclei united to form what are called plas- 
modia or “syncytes”. In Trillmm erectum, 
Stern^ reported as many as 32 nuclei in one 
single cell. However, there were no cells' with 
more than 6 nuclei in the present material, 
and, presumably, this is a new record for 
Triticales. 

According to Matsura,^ they result from the 
fusion of adjacent cells by dissolving the inter¬ 
cellular walls,. However, it is not explained 
why the intercellular septa gets dissolved and 
if it did, at what stage of the nuclear division. 
Moreover, it is. also not very clear from this, 
study. Nevertheless, it may be supposed that 
they arise as a result of failure of cytokinesis 
following nuclear division during one or two 
premeiotic-mitotic cycles in the sporogenous 
tissue. 

Polynucleate pollen mother cells were more 
predominant in hybrids and haploids2’4 and 
they were attributed to innate “unbalance’’ in 
the cell. Rees^ has established that the chromo¬ 
somes, both in form and function, are bound 
by genetic regulations. Mitotic sequences in¬ 
cluding cytokinesis may not, therefore, be 
exceptions. Then the arrest of the cell-wall 
formation after the karyokinesis at premeiotic 
stage might be supposed to be the function of 
the gene or gene system. But the obvious) 
heterogeneity between the poUen mother cells 
in the sporogenous tissue in the matter of 
nuclear composition might be an outcome of 
the inconsistent manifestation of the relevant 
genetic system. This kind of functioning of the 
gene is possibly due to the accumulation in 
homozygous condition of the deletrious re- 
cessives in the Triticales genotype and the 


likely variation in the manner of their inter¬ 
action with the given environment in the' 
background of Triticum and Secale genomes 
which oppose each other in their breeding 
systems. 

Apparently, polynucleate condition, whether 
occurring through the failure of cytokinesis or 
through the disappearance of intercellular 
wall, is rather a rare phenomenon. Yet when 
it occurs, it may have some evolutionary signi¬ 
ficance, for it may lead to the development of 
higher forms through the polyploid gametes. 

Thanks are due to the Council of Scientific 
and Industrial Research, India, for their gene¬ 
rous financial help to one of the authors 
(A. S.). 

University of Agric. Sci., C. Kemp anna. 

Bangalore-24, India, A. Seetharam. 

August 17, 1970. G. Shivashankar, 
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INHIBITION OF ABSCISIC ACID 
INDUCED CHLOROPHYLL 
DEGRADATION BY POTASSIUM 

Abscisic acid (ABA), the best characterised 
naturally-occurring, senescence-promoting, ab¬ 
scission-accelerating and growth-inhibiting 
hormone, now ranksi in importance with 
auxins, gibberellins, and cytokinins as a plant 
growth-controlling factor.^ An interaction bet¬ 
ween ABA, auxins, gibberellins and cytokinins 
has been reported in several systemsA-'^ To 
our knowledge, almost no work has been done 
on interaction between ABA and nutrient sup¬ 
ply. This report describes the reversibility of 
one of the ABA effects (promotion of chloro¬ 
phyll degradation) by exogenously added 
potassium. 

Ten-millimeter leaf discs were punched from 
the mature leaves of Brassica juncea. Separated 
leaf discsi, in lots of 10, were placed in petri- 
dishes containing a single layer of fi[lter-paper 
moistened with 5 ml of distilled water or an 
equivalent amount of the test substance in 
aqueous solution. After incubation in dark at 
28° C for the desired time (Table I), the chloro¬ 
phyll of five discs was extracted with 10 ml 
solution of 80% acetone and the optical den¬ 
sity of the extract measured at 665 nm with 
the help of a Hilger’s spectrophoto-naeter. 
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The results presented in Table I clearly indi¬ 
cate that, asi in other species,ABA promoted 
the degradation of chlorophylls in the leaf discs 
of Brassica also. On the other hand, discs, 
incubated in appropriate solutions of gibbe- 
rellic acid (GA), potassium nitrate (KNO^^) 
and potassium chloride (KCl) remained green 
for a long time (Table I). The chlorophyll 
Table I 

Effect of ABA, GA, KNO^^ and KCl on 
chlorophyll degradation^' 


Treatment 

Degree 

of 

tissue 

softening 

0 piical 
density 
(alter 

4 days) 

Water 

+ 

0*44 

ABA 5 ppm 

+ -f 

0*20 

GA 10 ppm 

+ 

0-950 

KNO 3 1,000 ptm 

+ 

1-126 

KCl 1,000 ppm 

+ 

1-025 

ABA 5 ppm + GA 10 ppm 

+• + + 

O-GO 

ABA 6 ppAi + KNOa 1000 

+ + + + 

0*950 

ppm 



ABAS [pm-f- KCl 1,000 

+ H" + + 

0*84 

ppm 




* Values represent optical density of 10 ml solution 
extract of 5 leaf discs. Initial O D., 1*275. 


content of leaf discs incubated in these sub¬ 
stances was about two or three times higher 
than the water control, and 4-5 times more 
in comparison to thosie reared in ABA solution. 
All the three chemicals tested, viz., GA, KNO 3 
and KCl successfully reversed the promoting 
effect of ABA on chlorophyll degradation. This 
is indicated by the fact that the leaf discs 
reared in ABA (5 ppm) in presence of GA, 
KJNTO^ or KCl had asi much as about five times 
more chlorophyll than those floated on ABA 
solution alone, although the tissue of some of 
these discs indicated appreciable loosening and 
softening (Table I). Further, it was interest¬ 
ing to note that despite the higher chlorophyll 
content, the level of protein nitrogen in these 
discs was not significantly different from that 
of the control discs (data not shown). 

According to the current view, the hormonal 
retardation of leaf senescence is linked with 
the maintenance or the enhancement of protein 
and RNA synthesis, and is often controlled 
through maintenance of DNA as a functional 
template for DNA-dependent RNA-synthesis.^ 
The ability of ABA to promote the degenera¬ 
tive changes of senescence are indicative of the 
shift in the patterns and levels of enzymatic 
activities. In Arahidopsis leal discs, we have 
observed that ABA hastens senescence through 


its! effect on chlorophyll, protein and RNA 
metabolism.*-'’” It is most striking to observe 
that in addition to GA symptoms of action of 
ABA can be partly reversed by KNO 3 and 
KCl. Therefore, although it should be more 
tho-.oughly tested, it might be that these che¬ 
micals inhibit the ABA induced synthesis of 
some specific proteins (enzymes) which cata¬ 
lyse degradation of the chlorophylls. Inciden¬ 
tally, it may be noted that KCl is also known 
to reverse inhibition of chlorophyll synthesis: 
caused by growth retardants and coumarin.s 
The kind gift of ABA from Prof. J. W. Corn- 
forth is gratefully acknowledged. 

Botany Dept, Narendra Sakkhla. 

University of Jodhpur, 

Jodhpur, January 29, 1971. 
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TRICBOTRECITJM ROSEUM, 
MYCOPARASITIC ON CERCOSPORA 
BLUMEAE 

A mycoparasite was observed on Cercospora 
bhuvieae Thuemen parasitic on the leaves of 
Blumea sp. during October, 1970, at Varanasi, 
Uttar Pradesh. The effuse, hypophyllous, sooty 
mold-like growth of Cercospora covering the 
entire undersurface was overgrown by an 
ashen-white, fluffy mycelium in scattered pat¬ 
ches. The mycoparasitic fungusi was isolated 
by dilution plate technique. The colonies were 
dull white at first and turned pinkish finally. 
Leaves of Blumea with Cercospora infection 
free from the mycoparasite and retained under 
moisture for 3 hr, were dusted with conidia of 
the mycoparasite from 5-6 days old-plated 
cultures and incubated at room temperature 
(22-24“ C). Control blanks were maintained 
for comparison. A whitish growth of the myco- 
paraSfite appeared within 48 hr. Reisolationa 
yielded morphologically similar cultures. The 
undusted controls and healthy leaves inocu¬ 
lated with the mycoparasite remained un¬ 
infected. 

The colonies were pinkish and flxrffy. The, 
long, slender conidiophores were septate and 
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usually swollen at the tips (Fig. 1). The pink¬ 
ish bicelled, pear-shaped conidia were borne 
singly, but remained adherent in clusters at 
the tip of the conidiophore and measured 
10-20-7 X 4-3-10 (Fig. 2). Diagnostic mor¬ 
phology of the pathogen indicated its identity 



Fig. 1-5. Hgs. 1-2. Conidiophore and conidia of Tricho- 
ihedum n'tscum ; Figs, 3-5. Development of mycoparasite 
on conidia of Cerccspora blumeae. (Scale a \ Fig. 1 ; ^ ; 
Figs. 2-5). 


CurTQ.'tit 
Science 

to Trichothecium roseum Link, to which it is 
referred. 

Scraped mounts in lactophenol lightly stain¬ 
ed with cotton-blue showed that the myco¬ 
parasite attacked the aerial growth of conidio- 
phores] and conidia of Cercospora hlumeae, 
establishing an inthra-lumenar parasitic net¬ 
work of slender hyphae, 1*5 to 2 m in diam. 
(Figs. 3, 5) or by coiling tightly around the 
sporophores and conidia (Fig. 4) and/or by 
combination of both. (Fig. 3). Penetration of 
the host hyphae was effected by slender in¬ 
fection hyphae arising from the advancing tip 
or by infection pegs from the coiling hyphae 
piercing in at the point (s) of contact (Fig. 4). 
The hyphae traversed in the lumen consuming 
the protoplasm of the host cells leaving them 
devitalized and shrivelled, while the external 
ones formed a network. The modes of para¬ 
sitism resembled those of Rhizoctonia solani 
Kuehn.i 

Trochothecium roseum has been reported 
earlier mycoparasitic on Puccinia graminis 
tritici (Pers.) Erikss. and Henn.'^ and P- eri- 
anthi Padw. and Khan.- Cercospora hlumeae 
forms an additional host fungusi for the myco¬ 
parasite. 

Faculty of Agriculture, Y. Rathaiah. 

Banaras Hindu University, M. S. Pavgi. 

Varanasi-5, February 15, 1971. 
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REVIEWS AND NOTICES OF BOOKS 


Beautiful Gardens. By M. S. Randhawa. (Pub¬ 
lished by the Indian Council of Agricultural 
Research, Dr. Rajendra Prasad Road, Krishi 
Bhawan, New Delhi), 1971. Pp. 168. Size 
21 cm X 27 cm. Price Rs. 29 *50. 

It is a pleasure to peruse this luxury volume 
on Beautiful Gardens with its gorgeous colour¬ 
ed plates and evocative description of the 
beautiful flowering trees of India. The author, 
himself a naturalist, a scientist, a writer and 
an artist, has taken a lifetime interest in trees, 
gardens, forests and the countryside and has 
travelled wide and through all parts of the 
country in pursuit of this interest. In this 


“saga of the Tree Beautiful”, he has conveyed 
the joy of his experience to those who have 
themselves enjoyed such arboreal grandeur in 
Nature and in the stately gardens of the coun¬ 
try and. elsewhere. 

The folk-songs of yore associated with trees, 
and collected from various regions of India 
speak for themselves and conjure up the past 
-the lives of the simple villagers and the! 
tribal people, their faith, their love, and their 
romance. 

The book also gives interesting information, 
about exotic trees and plants including some 
recent introductions. In this connection, the 
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•author emphasizes the need for ‘‘a systematic, 
organized effort to place the plant exploration; 
and introduction work on a sound national 
footing”. Garden lovers will find useful in¬ 
formation on garden planning, about orna¬ 
mental foliage treesi, unusual trees for the 
curious, and shrubs and trees noted for their 
fragrant flowers. 

There are 18 plates (and a frontispiece) in 
colour of trees in bloom, and 12 plates in black 
and white depicting views of some noted gar¬ 
dens of India. While the dust-cover reproduces 
the coloured plate “the flame of the forest”, 
the binding itself is in drab black. The choice 
of a brighter colour would have been more 
appropriate for its place in the bookshelf of 
the interested reader. A. S. G. 


Fhotoelectronic Imaging Devices—^Vol. 1 : 
Physical Processes and Methods of Analysis. 
Edited by L. M. Biberman and Sol Nudelman., 
(Plenum Publishing Corporation, 114, Fifth 
Avenue, New York, N.Y 10011), 1971. 

Pp. xxiv + 439. Price $ 45.00. 

Fhotoelectronic devices are fundamentally 
based on the principle of emission of electrons 
from sensitive surfaces exposed to light or, in 
general, to electromagnetic radiant energy. The 
imaging devices, which are capable of sensing 
radiation in both the visible and infrared por¬ 
tions of the spectrum, are concerned with for¬ 
mation and detection of images at very low 
radiant energy levels. Their use in television 
cameras is well known, and tho image tube of 
cascaded type plays an important role in obser¬ 
vational astronomy, optical as well as radio. 
The device essentially consists of a lens, the 
photocathode, electron acceleration and focus¬ 
sing stages, and a phosphor screen. Theoreti¬ 
cally, the performance of the device is mea¬ 
sured by the ratio of the output photons at 
the phosphor to the input photonsj on the photo¬ 
cathode. However, in practice, the human eye 
is the ultimate judge of the efficiency of any 
system made to specification. The use may 
be, as for example in. an infrared device, to 
find a brown crocodile in a blue river at full 
moon or to see terrain features on moonless 
nightri with near daylight acuity. 

■ During the past decade, a great impetus has 
been given to the study of photo electronics and 
this is in a large measure due to the develop¬ 
ments in new forms of solid-state devices. 
Sophisticated researches in this field have been 
so far confined to major industrial develop¬ 


ment laboratories chiefly concerned with the 
manufacture of television tubesj, image in- 
tensifiers and photoelectronic system devices ; 
thus expertise in this important branch of 
study has been limited to such laboratories 
only. 

A good deal of fundamental knowledge of 
theory and technology is involved in the deve¬ 
lopment and fabrication of photoelectronic 
devices, and there isi a need for universities to 
institute specialised courses on the subject at 
under-graduate and graduate levels of teach¬ 
ing. Realising this, the University of Rhode 
Island has initiated a course on “Photoelec¬ 
tronics”. A series of intensive lectures govern¬ 
ing the pertinent fundamentals, of physics and 
covering most of the imaging devices preva-- 
lent in this growing technology was given, in 
two successive programs held at the Univer¬ 
sity during the summers! of 1968 and 1969. 

The outcome of these two summer school 
programs in which experts in this field of study 
from University, Government and industrial 
laboratories took part is the publication of the 
two volumes: on “Photoelectronic Imaging 
Devices”. 

This publication is the first of it's kind which 
may be used as text and instructional guide 
for such courses for students of electrical 
engineering. 

Volume I under review deals with physical 
processes and methodsi of analysis. It is in four 
parts. Part I is on Radiometry, Radiance and 
Vision ; Part II on Basic Functions includes 
chapters on photoconductivity, photoemissive 
cathodes, noise performance and election, 
optics. Part III on Analysis deals with specifi¬ 
cations, transfer characteristics, modulation, 
and resolution ; and Part IV on Introduction to* 
Systems deals with system analysis, system 
evaluation, and backscatter effects. 

A. S. G. 


General Topology. By Stephen Willard. 
(Addison-Wesley Publishing Co., Reading, 
Massachusetts), 1970. Pp. xii + 369. Price 
126 sli. 

This text-book is intended for one- or two- 
semester courses on topology for graduate 
students of mathematics who have had a rigo¬ 
rous course in advanced calculus or real ana¬ 
lysis. The book presents a balanced treat¬ 
ment between the two broad areas of general 
topology, namely, continuous topology and 
geometric topology. The first is represented by 
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sections on convergence, compactness, metri- 
zation and complete metric spaces, uniform 
spaces and function spaces. The second con¬ 
cerned with the connectivity properties of 
topological spaces is dealt with in sections 
under connectivity properties, topological cha¬ 
racterization theorems and homotopy theorem. 

The development of the treated matter 
allows for flexibility. A large index, biblio¬ 
graphy and historical notes add to the useful¬ 
ness of the book as a source of reference. 

A. S. G. 


Algebraic Number Theory. By Serge Lang. 
(Addison-Wesley Publishing Co., Reading, 
Massachusetts), 1970. Pp. xi + 354. Price 
140 sh. 

The present publication supersedes the 
author’s previous book, Algebraic Numbers and 
includes a great deal of new material, espe¬ 
cially the class fleld theory. The point of view 
in the treatment is principally global, and 
local fields are dealt with only incidentally. 
The subject-matter is in three parts : Part I : 
General Basic Theory ; Part II : Class Field 
Theory ; and Part III : Analytic Theory. 

The book will serve as a useful text on the 
subject for courses on modern algebra for 
graduate students, A. S. G. 


Fundamentals of Automatic Control. By S. C. 
Gupta and L. Hasdorff. (Wiley Eastern 
Private, Ltd., J/41, South Extension. 1, New 
Delhi-49), 1970. Pp. 583. Price Rs. 27*00. 
This book first published in U.S. in 1970 
at $ 15.95 is now made available to students 
as the Wiley Eastern Reprint at the low cost 
of Rs. 27*00 only. Designed for the standard 
first, course in automatic control theory, the 
book presents a consolidated approach to con¬ 
tinuous and sampled-data control systems. 
The classical techniques are discussed in detail 
both for analysis and compensation. The state 
variable techniques are also discussed thereby 
laying the foundation for modern control theory. 

In keeping with the present-day trend several 
numerical examples have been solved through 
the use of digital computer. This will encourage 
the reader to use the computer, wherever 
appropriate, in solving problems given at the 
end of each chapter. A. S. G. 


Biochemistry Laboratory Techniques. By S, 
Chaykin. (Wiley Eastern Private, Ltd, J/41, 
South Extension 1, New Delhi-49), 1970. 
pp 169'. Price Rs. 10*00. 

First published in U.S. in 1966 at $ 5.95 this 
Wiley Eastern Reprint makes this laboratory 
manual available ati a price low enough to 
enable each student of biochemistry own a 
copy. This useful manual provides the begin¬ 
ning biochemistry graduate student with a 
basic working knowledge of a wide variety of 
laboratory techniques currently in use in bio¬ 
chemical research. The contents include 
buffers, protein determination, properties and 
preparation of yeast alcohol dehydrogenase', 
sephadex and gel filtration radioisotopes in bio¬ 
chemical research, oxidative phosphorylation, 
bacterial genetics, etc. A. S. G. 
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X-RAY STUDY OF COLD-WORK AND RECOVERY IN TUNGSTEN 

R. K. GUPTA AND T. R. ANANTHARAMAN 
Department of Metallurgical Engineering, Banwras Hindu University, Varanasi~5 


Abstract 

X-ray line broadening in freshly cold-worked and partially annealed tungsten filings has 
been subjected to Fourier analysis. Values of small domain size, microstrains and dislocation 
densities have been estimated. Annealing for an hour at 300° C is shown to reduce the 
dislocation density in the filings from 3*30Xl0ii to 1*68 X 10^^ cm/cm.*^ The flow 
stresses estimated from dislocation densities at difFerent temperatures are found to approximate 
DO measured yield stress values for an annealed sample extrapolated to an extremely high 
strain rate. 


Introduction 

X -RAY line shape analysis of cold-worked 
metals is done in terms of small domain 
size, microstrains and stacking faults within 
these domains. These features are all a 
manifestation of the complex dislocation sub¬ 
structure in cold-worked metals and a cate¬ 
gorization is made only for convenience in 
analysis. With modern X-ray diffractometer 
techniques it is now possible to separate out 
these causes of X-ray line broadening quanti¬ 
tatively with a reasonable degree of confidence. 

The object of the present paper is to study 
the recovery of dislocation density in cold- 
worked tungsten on annealing at increasing 
temperatures. Owing to the elastic isotropy 
and absence of stacking faults on cold-work in 
tungsten, it is possible to attempt an empirical 
correlation of the X-ray line broadening 
results in terms of small domain size and lattice 
strain with the mechanical properties of the 
metal. 

Experimental Procedure 

High-purity tungsten (99*99%) was de¬ 
formed by filing at room temperature (30° C). 
The resultant filings were screened through 
0*075 mm classifiers and compacted to the 
required briquette shape for the diffractometer 
holder. X-ray diffraction peaks vtere chart- 
recorded in a Philips X-ray Diffractometer 
with a scanning speed of 1/8° (in 2 0)/minute, 
using filtered CuK^ radiation. The deformed 
filings were annealed for one hour under high 
vacuum ('—'10’“*'* torr) successively at 300° C, 
550° C and 800° C. The X-ray diffraction, 
peaks were chart-recorded from hand-packed 
briquettes of these filings. Well-annealed 
tungsten powder (G.E. Standard) was used for 
recordings of X-ray diffraction peaks under 
identical conditions to correct for instrumental 
broadening. 


To determine .accurately the background 
level of the broadened peaks the comparison 
method after Sato’ was employed. Intensity 
data from broadened and standard diffraction 
peaks were used for computation (with an 
IBM 7044 computer) to arrive at the values 
of Fourier coefficients corrected for instru¬ 
mental broadening by the Stokes- method. 

Experimental Results 

Tungsten is an element of high stacking 
fault energy' and thus the contribution to the 
broadening of X-ray diffraction peaks by 
stacking faults is negligible. To separate out 
the effects of strain and domain size, the 
Warren-Averbach method*^ was fallowed. The 
experimentally determined Fourier coefficients 
(after Stokes correction) A, are given in this 
method by 

A,= Al".A^» (1) 

where the particle size coefficients A / represent 
the effect of small domain size and are inde¬ 
pendent of the order of reflection, while the 
distortion coefficients A,^^ represent the effect 
of lattice strains and may be approximated by 
the relation 

A,” - (2) 

where (<^, “)is the mean square strain at a dis¬ 
tance L normal to the diffracting planes of 
spacing d. Thus the intercept of a plot of 
Z7^A, ' against 1/d- for different orders of the 
same reflection gives A,^ directly, while the 
negative initial slope is . equal to 2 n 2 L 2 ^ ^ 2 ^ 
Since tungsten is elastically isotropic, data for 
all reflections can be used for obtaining a 
plot of InAj vs. l/d.2 Figure 1 shows the plots 
of A/ vs, L for the cold-worked and partially 
annealed tungsten samples. The values of 

domain size D found from the intercept of the 
initial slope of the curve onto L axis are 
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Discussion 

Williamson and Smallman** have shown tha.t 
it is possible to obtain two estimates of dis¬ 
location density from X-ray line broadening 
measurements. The contribution to dislocation 
density Oj, by domain size is given by 

D" 

The dislocation density can also be computed 
from the rms strain using the following 
relationship 


Pd 


(3) 


p. - b. 


i4j 


FiG. 1. Plots of particle size coefficients ( AlD versics 
distance ia Ingstroms ( L) for cold* tv’orked and partially 
annealed tungsten filings, 

listed in Table I. Figure 2 shows the varia¬ 
tion of the rms strain with L. Values 

of averaged over the entire domain 

length (from L = 20 A to D) are also given 
in Table I. 

Table I 

Results of Fourier analysis of X-ray line 
broadening in tungsten filings 


i(fi-) —^ 

Fig. 2. Plots of rms strain f(<?L")^) ^srsus distance 
in Angstroms (L) for cold-worked and partially annealed 
tungsten filings. 


where b is the Burgers vector and k is a para¬ 
meter of the order of 20. The true dislocation 
density is generally evaluated as 

Pt = [PuPe]*' (5) 

Values of pjp^ and p^ are also listed in 

Table I. 

It is obvious from the data in Table I that 
the dislocation density (p^) in tungsten filings 
is reduced on annealing at 300" C to nearly 
half the value at 30" C. Although Koo*"* and 
Schultz*' attributed the recovery of electrical 
resistivity at annealing temperatures below 
400" C to annealing out of single vacancies 
with an activation energy of 1*7 eV and above 
400" C to the annihilation and rearrangement 
of dislocations, the present X-ray findings 
.show without doubt that annihilation and 
rearrangement of dislocations take place to a 
considerable extent even at as low a tempera¬ 
ture as 300° C in this metal with the highest 
melting point (3,410" Cj. Rearrangement of dis¬ 
locations at 400" C has been observed'* by elec¬ 
tron microscopy and X-ray topography, which 
supports our present findings. Our X-ray 
results are also consistent with the fact that in 
tungsten dislocations along (110) planes are 
not extended, so that the screw dislocations 
can glide out of their original slip planes for 
annihilation and rearrangement without requir¬ 
ing a high activation energy. Similarly, the 
climb of edge dislocations is also expected to 
occur readily in tungsten. 

The ratio remains nearly the same for 

cold-worked and partially annealed samples 
(Table I), thus suggesting that with increase 
in temperature the dislocation density (p,') 
decreases, but the distribution of dislocations 
remains perhaps the same as in the fresh filings 
at room temperature, since small domain size 
and strain are a manifestation of the number 
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and distribution of dislocations in a deformed 
metal. 

We have recently found'^ in case of deformed 
filings of several HCP metals tha/t the flow 
stress values calculated from dislocation 
densities obtained by similar X-ray analysis 
are approximately equal to the yield strengths 
of the well-annealed metals. The values of 
flow stress (r) in cold-worked and partially 
annealed filings of tungsten calculated in the 
same way from the relation 

T = 0-3 bG (pjl (6) 

(where G is the shear modulus) are listed in 
Table I. The top curve of Fig. 3 shows the 
variation of r with temperature. 

The yield stress (YS) in tungsten has been 
found to be markedly sensitive to the strain 
rate. For example, increase in strain rate 

from about 10“*''sec"i to about lO'-sec-i 
raises the YS by a factor of 3 (Betch- 

old-’). When extrapolated to a strain 
rate of 10“’'sec--'‘ the YS is approximately 
80,000 p.si at 250° C, which is in good agree¬ 
ment with our extrapolated value of t" at 250° C 
(Fig. 3). Thus, it may be concluded that the 
fii'ow stress in drastically deformed tungsten 
(filings) calculated from equation (6) is 
approximately equal to its yield strength 
measured with a very high strain rate 
(- lO'hec'i). 

Also shown in Fig. 3 are the values of flow 
stress for tungsten as a function of tempera¬ 
ture for different strains at a constant rate of 
extension (2-8 x 10-^sec“i) from the data of 
Betchold and Shewman.^o Filing is a drastic 
form of deformation both in terms of strain 
and strain rate, thus r (for filings) can be 
considered to represent the flow stress for an 
extremely high strain value. This is sup¬ 
ports d by the results shown in Fig. 3, since 


the plot of r vs. temperature as per our X-ray 
data lies above the curve for flow stress vs. 
temperature at the highest strain (5=: 0*05), 
If we plot the flow stress values against natural 
strain (5) from Fig. 3, our values are found 
to approximate to flow stress values extra¬ 
polated for d =: 0*1, 



TEMPERKfURE 

Fig. 3. Effect of temperature on flow stress of (a) 
cold worked and partially annealed tungsten filings (pre¬ 
sent work) and (d) annealed tungsten with different strain 
at the constant extension rate of 2*8 X 10"^sec”^ (from 
the data of Betchold and Shewman), 
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E.S.R. STUDIES ON GLYCINE COMPLEXES OF MANGANESE CHLORIDE 

AND MANGANESE BROMIDE 

B. ANJANEYA SASTRY and G. SIVARAMA SASTRY 
Physics Department, Osmania University, Hyderabad--? 


D iglycine Manganese Chloride dihydrate 
(NHoCH^COOH) 2. MnCU. 2H.0 (hereafter 

referred to as GoMCD), is one of the very few 
paramagnetic substances showing ferroelectric 
nature at room temperature. Pepinsky et al.^ 
studied the dielectric properties of this crystal 


from 345° K to 77° K. Beyond 328° K, it loses 
its water of hydration. In the above range 
of temperature, they could not find the Curie 
temperature, S. E.S.R studies on this com¬ 
pound have been taken up by us with a view 
to estimate the Curie temperature and the 
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exchange energy (J). The corresponding 
manganese bromide complex of glycine which 
is a non-ferroelectric substance, namely, Di¬ 
glycine Manganese bromide trihydrate (refer¬ 
red to as GoMBT) was also taken up for 
study, for comparison- 

The crystals of GoMCD and G^MBT were 
prepared by the method of evaporation from 
aqueous solutions containing two molecular 
weights of glycine and one molecular weight 
of the corresponding manganese compound. 
The formation of the above compounds was 
confirmed by measuring their density and 
water of hydration. In the case of GoMCD 
the unit cell dimensions were checked by 
preliminary X-ray data. In Table I are shown 
the data for the two crystals, 
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is the exchange integral. The Curie tempera¬ 
ture (0) is obtained by the formula 

3K e = 2JZ S (S + 1) 

where K is the Boltzmann constant and Z is 
the number of the nearest neighbours taken 
to be 6, 

This theory can be applied to the powders 
in the case of Mn^’' and compounds where 

anisotropy broadening is small. Kumugai 
et alS' compiled the line widths for a number 
of Mn- and Fe'^ ' compounds taken in the 
powder form only, In the present experiment, 
the first derivative signals of the E.S.R. spectra 
on the powders of G^MCD and G.MBT were 
recorded, From the above signals, the peak 
to peak value of the line widths for 


Table I 


-- 







Molecular 

No. of 

Substance 

a 

b 

c 


Density (p) 

space group weight 

(M) 

molecules in 
the unit cell 

D2MCD 

. 9*96 

8-53 

6*86 

107” 

1*875 

P2I 

315 

2 

DoMBT 

, IMO 

6-12 

9-65 

91° 

2*23 

Pai/r 

410 

2 

The first 

derivative of the 

E.S.R. signals 

of 

the above compounds 

are found 

to be 485 

the above 

crystals 

and . their powders were 

Oersteds and 

112 

Oersteds 

respectively. 


recorded with an E.S.R. spectrometer assembled 
in this laboratory, having 100 KHz magnetic 
field modulation arrangement. The details of 
the spectrometer are given elsewhere.- The 
cavity used was a Hq^o metallic cavity and the 
modulation loop was arranged at the central 
hole of the cavity. The substance was placed 
in a small glass tube and introduced in the 
cavity at its centre, 

Anderson and Weiss^ have calculated the 
isotropically narrowed line widths of undiluted 
paramagnetic substances assuming a simple 
cubic lattice. The formula for line widths as 
corrected by Locher and Gorter-^ is given by 


A H 




fl) 


Assuming the line shapes to be Lorentzian, the 
full line widths at half power points are 
calculated from the formula 


AH,p = AH> 


(5) 


The g values of the two complexes are the 
same having a value of 2-04. 

Using the formulae from (1) to (5) the 
values of AHi., H, J and Q are calcu¬ 
lated and are given in Table II. 

Table II 


Substance AH^ 


‘ 1 ? 

.3 H, 

where Hp and are the dipolar and exchange 
interactions given by 


oersteds 


Hp in 
oersteds 


Curie 

temp. 

( 0 ), 

in °K. 


DaMCD 

DsMiiT 


420 

97 


454 

408 


3272 

11450 


0*03439 1*734 
0*1088 5-522 


H/= 5-1 (S + 1) (2) 

H, = [2-83 S CS + (3) 

g is the spectroscopic splitting factor, ^ is the 
Bohr magneton, N is the Avogadro number, p 
is the density of the crystal, M is the molecular 
weight, S is the spin quantum number and J 


The value of J for GoMCD is comparable with 
the values for other managanese compounds 
reported in the literature, while that of GoMBT 
is very much larger. Moreover, the line width 
of GoMBT is abnormally small. From the 
above result it can be concluded that the 
distance between neighbouring paramagnetic 
ions in D^MBT may be much smaller than for 
the other maganese compounds, resulting in 
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a larger exchange interaction energy. This 
can be confirmed when a complete X-ray ana¬ 
lysis of the crystal is undertaken. Further 
work on the line width variation with tempera¬ 
ture on single crystals of these two compounds 
is in progress. 
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INDUCED APHID RESISTANCE IN BRASSICA JUNCEA COSS. 

D. SRINIVASACHAR and P. K. VERMA 
Division of Genetics, Indian Agricultural Research Institute, New Delhi 

Abstract 

In two commercial varieties of Brassica juncea, Laha 101 and R.L. 18, treated with 
different concentrations of the mutagens, erhylmethane sulphonate (EMS), mdeic hydrazide 
(MH), ethylene imine (El), diethyl sulphate (DES) and different dozes of gamma-rays, 
several plants highly, resistant to the attacks of the aphids, Lipaphis pseudobrassicae (Davis), 
were isolated in the Mi> generation. The two varieties responded diferently to the different 
mutagens, EMS and gamma-rays inducing more aphid resistant mutations in Laha 101 and 
HA and El in R.L. 18. As aphid resistance may not be a case of simple inheritance effective 
control over the pest could be achieved by concentrating the resistant genes in a single strain. 


Introduction 

A n important part of any project of insect 
control is the search for the sources of 
resistance and utilize them in reducing the 
population of insects and the damage done by 
them. If the resistance genes are found in 
distantly related species and genera the prob¬ 
lems of crossability, hybrid inviability and 
linkage of undesirable characters, usually 
accompanying distant hybridization, may render 
exploitation of such genes almost impossible. 
One is, therefore, faced with the problem of 
looking for resistance within the limits of the 
species. Where naturally occurring resistance 
genes are very few or not yet discovered with¬ 
in the parameters of a species, artificial induc¬ 
tion of mutations for such characters assumes 
importance. However, at the present status of 
our knowledge the chances of getting such 
mutations cannot be predicted. 

Of the three species of aphids, the cabbage 
aphid (Brevicoryne hrassicae L.), the green 
peach aphid (Myzus persicae Sulz.) and the 
false cabbage aphid [Lipaphis pseudobrassicae 
(Davis)], known to attack the plants of the 
cabbage family, the last one is important in 
India as iti is known to have completely wiped 
out the oleiferous Brassica crop in years' of 


severe infestation. Besides directly devastat¬ 
ing the plants the aphids also act as vectors 
to virus diseases.*^ In an aphis resistant 
rape (B. napus L.)*"* developed by crossing a 
swede hybrid (Calder x Superlative) with 
club root resistant rape the gene for resistance 
to cabbage aphid came from the Calder swede. 
There was a clear difference in the rates at 
which the aphids increased in the resistant 
and susceptible varieties'^ and in trials the 
resistant rape gave 50% more yield.-^ It was, 
however, not resistant to either the green 
peach aphid or to the false cabbage aphid- 
Under artificial conditions of infestation 
B. napus was found to be resistant and 
B. Tournefortii and Eruca sativa tolerant to 
the false cabbage aphid.^> A glossy 
mutant of kale (B. oleracea var. acephala) was 
found to be resistant to cabbage aphid.^ It is 
\thus seen that there are very few aphid 
resistant genes in the genus Brassica. 

Experimental Results and Conclusions 
Seeds of two /commercial varieties of 
B. juncea, Laha 101 and R.L. 18 were treated 
with three different concentrations of the 
mutagens, ethylmethane sulphonate (EMS), 
maleic hydrazide (MH), ethylene imine (El), 
and diethyl sulphate (DES) and also irradiated 
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with three different dozes of gamma-rays. 
The M., families raised in a randomized repli¬ 
cated design were scored for aphid reaction 
under field conditions. Plants on which only 
a few aphids were found and which showed 
no apparent signs of aphid injury were rated 
as highly resistant, those that were inherently 
less damaged or less infested than the un¬ 
treated controls under comparable environ¬ 
mental conditions as resistant and the rest as 
susceptible. 

In the variety Laha 101 out of a total popu¬ 
lation of 2837 scored, 136 plants (4*79%) were 
highly resistant, 432 (15-22%) resistant and 
the rest susceptible to aphids. For the variety 
R.L. 18 in which 2,592 plants were scored the 
comparable figures for the highly resistant and 
resistant classes were 86 (3*31%) and 127 
(4*89%) respectively. Thus the two varieties 
responded differently to the mutagenic agents. 
Gamma-rays and EMS were effective in induc¬ 
ing resistance mutations in Laha 101 whereas 
El and HA were effective in R.L. 18 on which. 
DES and gamma-rays, in the doses used, were 
less effective and EMS not effective at ail 
(Table I). 

Segregation ratios for the different categories 
of aphid reaction indicate that aphid resistance 
may not be a simply inherited trait but may 
involve a few genes. By crossing the highly 
resistant plants inter se it is possible to con¬ 
centrate the resistance genes in a single strain 
of B. juncea which although not immune to 
the attack of aphids will nevertheless hamper 
the pest in such a way that other controlling 
mechanisms, biological and chemical, become 
more effective. 

Factors responsible for the relative resistance 
of plants to aphid attack are not very well 
understood. Differences in the waxiness of 
plants occur between species of Brassica and 
may be correlated with relative susceptibility 
to aphids.^ Rape and kale (B. oleracea var. 
acephala) having blue-green leaves are suscep¬ 
tible to aphids whereas turhips (B. rapa) 
having bright green leaves are resistant. Non- 
waxy mutants arising from a waxy kale were 
not found to be infested by the cabbage 
aphids.'^ In glossy leaved brussels sprouts 
(B. oleracea var. gemmifera) resistance to 
cabbage aphid but increased susceptibility to 
green peach aphid was found.i<^ Waxes and 
related substances are present as an integral 
part of the cell cytoplasm as well as forming 
cuticular wax in varieties of B. oleracea.- 
Qualitative as well as quantitative differences 


Table I 

Percentage of plants, highly resistant, resistant 
and susceptible to the aphid, Lipaphis 
pseudobrassicae in the different 
mutagenic treatments in the 
B. juncea varieties, 

Laha 101 and R.L. 18 



Laha 101 


R.I., 18 


’iTreatments 

Highly 

resistant 

Resistant 

Susceptible 

1 Highly 
resistant 

Resistant 

Susceptible 

EMS; 0*2% 

10«9 26*9 

63-2 

0 

3-9 

96-1 

„ 0*4:% 

8*8 28-8 

62-4 

0 

3-6 

96-4 

„ 0*6% 

4-6 15*6 

lO-O 

0 

3-4 

96-6 

Total . 

. 8*1 23*4 

68-5 

0 

3*6 

96-4 

HA: 0-05% 

6-3 11-4 

82-3 

3-1 

2-C 

94-3 

0-10% 

0 0 

100-0 

4*7 

3-3 

92-0 

0-16«> 

0 0 

iuo-0 

6-9 

1-5 

92.0 

Total . 

. 2-1 3-8 

94-1 

4-6 

2*5 

92-9 

EI: 0-5® 

4-7 20*6 

74-8 

0 

6-9 

94-1 

„ 0-10® 

7*3 20-5 

72-2 

0 

4-9 

95-1 

„ 0.15® 

0 0 

100-0 

17-2 

8-0 

74-8 

Total . 

. 4-0 13*7 

82-3 

6-7 

6-3 

88-0 

DES: 30 mi.n. 

3-1 20-4 

76-5 

0 

8-5 

91-0 

„ 60 „ 

0 0 

100-0 

2*8 

3-9 

93-3 

„ 90 „ 

0 0 

100-0 

0 

7-0 

93-0 

Total . 

. 1*0 6*8 

92-2 

0-9 

6-5 

92-6 

Gamma- 
ra>s: 80 kr. 

2-9 20-9 

70-2 

0-5 

4-0 

95-5 

„ 100 „ 

15-0 24-4 

00-0 

0 

5*7 

94-3 

„ 120 , 

8*7 29-5 

01-7 

4-4 

13-0 

82-6 

Total , 

.. 8-9 24-9 

60-2 

1-6 

7-6 

90-8 


in the cytoplasmic wax contents may be of 
importance in connection with aphid resistance. 
Varieties of B. oleracea and B. napus contain 
either 15-nonacosanone (Co 5 )Hr,j.O) or 15-non- 
acosanol, the ketone and alcohol from n-non- 
acosan. While both are present in brussels 
sprouts neither were identified in white mustard 
(B. alba) which is known to be fairly resistant 
to cabbage aphids. 

Other factors, besides waxiness, may be in¬ 
volved in aphid resistance. The mustard oil 
glucoside, sinigrin, has been found to be a 
specific stimulus for host selection by cabbage 
aphid.io Lines of kale with some resistance to 
aphids but not with waxless leaves can be 
bred. Perhaps they have a low sinigrin con¬ 
tent It would appear, therefore, that although 
sinigrin may be a specific stimulus for selec¬ 
tion of the host by the cabbage aphid, reaction 
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to aphid is determined by the waxy and non- 
waxy nature of the Brassica plants. Resis¬ 
tance of rape to attacks by the cabbage aphid 
is said to have resulted from a combination, 
of host non-preference and antibiosis.-^ Resist¬ 
ance to false cabbage aphid in tetraploid toria 
(B. campestris var. torm) is attributed to 
antibiosis.'^ Ohromatographic analysis of 
several varieties of peas and the aphids infest¬ 
ing them showed that the varieties susceptible 
to pea aphid attacks contain a higher concen¬ 
tration of amino-acids than the resistant 
varieties with the exception of the amino-acid 
proline.1 

We are grateful to Dr. M. S. Swaminathan, 
Director, I.A.R.I., for his encouragement. 
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ACTION OF ANTIBIOTICS AND AN IMIDAZOLE DERIVATIVE ON 
BRECnSLERA PEDICELLATA, A ROOT ROT FUNGUS 

SHANKER BHAT SULLIA 

Department of Botany^ Bangalore University^ Bangalore 


Abstract 

The aaion of two antifungal antibiotics, hamycin and chainin and an imida2ole deriva¬ 
tive on Drechslera pedicellata (Henry.) Subram. and Jain, a root rot pathogen of maize 
and several grasses, was studied in vitro. Hamycin and the imidazole derivative completely 
inhibited the growth of the fungus at 5*0Ag/ml concentration in potato-dextrose-agar 
medium. The minimum concentration of hamycin showing a growth-retarding effect was 
0*01/^g/ml while that of the imidazole derivative was 0*5 Mg/ml. Chainin inhibited fungal 
growth completely at lO^g/ml. The minimum effeaive concentration was 1-0/ig/ml. 

Hamycin induced remarkable morphological abnormalities in the mycelium while the 
other chemicals did not. Low concentrations of hamycin (O-Ol/^g/ml) caused nodulation of 
the hyphae and at higher concentrations (0-05-0-1 gg/ml) vesiculation of the mycelium 
occurred. This led to pronounced cell membrane damage and the lysis of hyphae resulting 
in leakage of intracellular contents. 


Introduction 

C hemical control of root disease fungi has 
become more feasible with the present 
knowledge that chemicals administered through 
foliar sprays are translocated to roots and 
change the pattern of root exudation.^'<*»•'ll 
Among the chemicals used as fungicides, anti¬ 
biotics are gaining increasing popularity. Anti¬ 
fungal antibiotics are produced by several 
fungi, bacteria and actinomycetes- and these, 
in the natural soil environment, play an 
important role in modifying the soil microfllora. 
However, the in vitro activity of several of 
these antibiotics may be quite different from 
their influences in vivo. In addition to anti¬ 
biotics, the remarkable biological properties of 
several derivatives of imidazole have been 
recently demonstrated^^ 


A fungus recently isolated from rice field 
soils'J’ evoked considerable interest. This 
fungus, Drechslera pedicellata (Henry) Subram. 
&, Jain, is known to cause root rot diseases in 
maize and several grasses.^ It was noted that 
the fungus showed a high degree of resistance 
to the organophosphorus fungicide '‘kitazin’’ 
sprayed on the field for experimental purpose. 
It was therefore thought worthwhile studying 
the effect of some antifungal substances on 
the growth of this fungus. Two of the fungi¬ 
cides used here are polyene antibiotics, hamycin 
and chainin and the third is an imidazole 
derivative (N, N-diethyl-p-imidazol-Z-yL-phenyl 
phosphonothionic amide). The in vitro activity 
of these chemicals is described in this paper. 

Experimental 

All the growth experiments were conducted 
using potato-dextrose-agar medium. Different 
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concentrations of the chemicals were incorpo¬ 
rated into the medium before pouring into 
plates to obtain the specified concentration in 
the final volume of the medium. Pure potato- 
dextrose-agar plates served as control. The 
effect of the chemicals on the fungus was 
assessed by comparing the linear growth using 
the linear growth rate method. 

Besults anu Discussion 
The linear growth of the fungus in different 
concentrations of the three antifungal sub¬ 
stances is compared in Fig. 1. The concentra¬ 
tions are represented on a logarithmic scale 



Fig. 1. Effect of different c'jDCeiitr.tions of hamycin, 
chainin and the imidazole derivative on the linear growth 
of Drechslera pediceUaia, 


and the linear growth on a linear scale. The 
different chemicals were tolerated by the 
fungus to varying degrees. Hamycin and the 
imidazole derivative inhibited growth of the 
fungus completely at 5*0<tig/ml. However, the 
latter showed no growth inhibition upto a con¬ 
centration of 0*5 (ttg/ml, whereas hamyin showed 
growth retarding effect even at a concentration 
-of 0*01 Mg/ml. Chainin was less effective on 
the fungus than the other two chemicals, 
requiring a higher concentration for complete 
growth inhibition (10*0 ml). lit was not 
growth inhibitory below a concentration of 
1*0 /xg/ml. 

Hamycin induced remarkable morphological 
changes in the fungal mycelium. Low con¬ 
centrations (0*01 zig/ml) induced the swelling of 
the hyphae at the region of the septa (Photo¬ 
micrographs 2 and 3). At higher concentra¬ 
tions (0 *5 Mg/ml) vesiculation of the hyphae 
occurred. Globose to irregular swellings 
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appeared scattered on the hyphae (Photomicro¬ 
graphs 4 and 5). The diameter of these 
vesicle-like structures varied from 9 to 15 At 
1-0 Mg/ml, lysis of the hyphae at the region of 
the vesicles took place with the concomitant 
leakage of cell contents. 

The rapid leakage of intracellular constituents 
as a result of changes in permeability or loss 
of structural integrity of cell membranes has 
been noted for several polyene antibiotics.^ 
The polyenes are known to bind themselves to 
the sterol components of the fungal cell 
membrane. However, the molecular basis of 
the difference in action of difCerent polyene 
antibiotics remains to be determined. The 
vesiculation of the hyphae noted here may be 
due to the loss of structural integrity of the 
cell membrane as it leads to complete lysis of 
the cell and not just a changed permeability. 

Polyene antibiotics are not universal in their 
action on fungi as there are several species 
which are resistant to these chemicals. Several 
Pythiwn species are not inhibited by polyene 
antibiotics.3-J)-io it is difficult to explain why 
the present fungus which is resistant to several 
other fungicides is more easily inhibited by 
the polyene antibiotics whereas Pythium which 
is also a soil inhabitant is resistant to similar 
polyene antibiotics. Another observation from 
the present study is that two antibiotics though 
both are polyenes vary greatly in their range 
of activity and their ability to induce morpho¬ 
logical abnormalities on the same fungus. The 
growth-retarding effect of hamycin could be 
noted even at a concentration of O-Ol iwg/ml 
but it required a 100-fold higher concentration 
of chainin to show growth inhibition, and this: 
was not accompanied by morphological changes 
in the latter case. 

The striking fungistatic effect of the imida¬ 
zole derivative is evident from the data 
(Fig. 1). According to Tolkmith at this; 
compound controlled Erysiphe cichoracearum 
on cucumber and Phytophthora infestans on 
potato plants at concentrations of 10 and 
18 Mg/ml respectively. However, in the present 
in vitro studies, this fungicide checked growth 
of the fungus completely at a much lower 
concentration (5*0 z^g/ml). This might suggest 
that the concentration of the fungicide 
required for the control of the fungus in vivo 
may be much lower than that mentioned for 
Erysiphe or Phytophthora. 

The low mammalian toxicity and the high, 
fungitoxicity of the imidazole derivative and 
the antibiotic hamycin suggest that these 


ju'iw io, i 97 i ] Action of Antibiotics and an Imidazole Derivative on D. pedicellata 315 



rilO'rOM .CiWoKAPHh i-t). hffecr of antibiotic hamyciri on the mycelium of Drechslera pedtceUma. 
Photo 1. Uiiiuaud fungus invceiium with coiiiciia. Photos 2-3. Swelling of hyphae at the region of the 
septa when treated with O-Ol /xg/ml concentration of hamycin. Photos 4-5. Ve^iculation of hyphae at 
0*5 /Ag/ml hamycin PJ\oto 0. Ly-^is of the vesicles to relea-e intracellular contents at 1*0 i^g/ml hamycin 
(Ph'ios 12. X 190,* Photos 3-4, X 300; Photos 5-6, X 675.} 


could be of therapeutic value in. cases of root 
rot caused by the fungus. 

Acknowledgments 

The author is thankful to Prof M. Nagaraj, 
Professor and Head of the Department of Botany, 
Bangalore University, for laboratory facilities 
and encouragement. Thanks, are due to 
Prof. T. S. Sadasivan, Director, University 
Botany Laboratory, Madras 5, for suggesting 
the work, which was begun at Madras. Grate¬ 
ful thanks are due to Dr. Tolkmith for sending 
a sample of imidazole derivative, 


1. Balasubramnnian, .4. and Rangaswamy O., Plait 

and Soil, 1969, 30, 210. 

2. Dekker, J.. Ann. Rev. ^HcrobioL. 1963, 17, 2l3. 

3. Hendrix, ]. W. and l .auder, D. I , /. G^n \Ricro~ 

btoL, 1966 44, 115. 

4. Newton, B. A., A. /Csv, Microbiol., 1965. 19, 209. 
6 . Shepherd, R. J , Butler, E E. and Hall D. H., 

Phytoraihology, 1U67. 57, 52. 

6 . Slankis, V., Reneckhs. V C. and Krotok:>v, G., 

Physiol, Plant,, 1964, 17, 301. 

7. Sallia. S. B., Prvc. Inhati Acan. s'd.. 1969 69. 295 

8 . Tolkmith, H., Seiber, I. N. and Budde, P. B., 

Science, 1967 158, 1462. 

9. Vaartaja, 0., Phytopathology, 1960, 50, 870. 

10. — and Agnihotri, V. P., Plant and Soil, 1969, 

30, 49. 

11. Vrany, J., Vancura, V. and Macura, J., Folia Micro-' 

bioK, 1962, 7, 61, 





LETTERS TO THE EDITOR 


DISSOCIATION ENERGY, r-CENTROIDS 

AND FRANK-CONDON FACTORS 0_F 
BiO MOLECULE 

The potential energy curves, r-centroids and 
Franck-Condon factors for the bands of the 
A-X system of the BiO molecule are deter¬ 
mined. The necessary molecular constants 
required are taken from Barrow, Gissane and 
Richards. 1 

The study of potential energy curves, 
r-centroids' and Franck-Condon factors is of 
fundamental importance in chemical physics 
for the understanding of various physical prob¬ 
lems arising in astrophysics, gas kinetics and 
aerodynamics. The present study has been 
taken up with this wider aim in view. This' 
study is also of interest since the rotational 
lines for the bands of the A-X system are- 
found to exhibit abnormal width-’^ on account 
of .unresolved hyperfine structure. This has 
been attributed to the large magnetic moment 
of the Bismuth atom =4*39 n.m.). 

The True Potential Energy Cuhves • 

The present paper deals with the construc¬ 
tion of potential energy curves for A^ll,- 
X-IIx states of BiO molecule using the well- 
known RKBV^'S method. 

The turning points for five vibrational 
energy levels of the X^n^ state and seven 
vibrational energy levels of the state 

have been calculated and presented in Table I. 


Table I 

Potential energy curves for different states of 
BiO molecule 


V 

U+Te (cm'M 

?'min.(A) 

^max. (-^) 

0 

T,=0 

346-5 

state 

1-879 

1-993 

1 

1030-0 

1-844 

2-044 

2 

1702-0 

1-819 

2-079 

3 

2370-5 

1-801 

2-110 

4 

3029-5 

1-785 

2-139 

0 

T.-14187-4 

14440-7 

state 

2-076 

2-209 

1 

14944-3 

2-037 

2-270 

2 

15442-0 

2-010 

2-312 

3 

16934-1 

1-986 

2-346 

4 

16420-7 

1-968 

2-377 

5 

16901-7 

1-954 

2-408 

6 

17377*1 

1-940 

2-437 


The true potential energy curves ^ 
molecular electronic state have been u! * 
estimate the dissociation energies of di»'" 
molecules in a number of cases<5 by filti? 
empirical potential energy curve to th«' 
potential energy curve. The Lippincott - 
parameter function has been found to 
suitable function for this; purpose in a 
number of diatomic molecules. In the 
case using this three-parameter Lipp 
function the dissociation energies calcula^* " 
the ground X^ITi and upper A^Hi stat* " 
21300 cm-i (2-641 "ev) and 18500 cm-i(2-2f»'& 
respectively- With these values the di: ' 
tion products in the upper and lower " 
are determined as follows : 

Since T^ + D/(A2nx)=: D/ (X2n,)+ 
excitation energy, the atomic exjcitation i - ' 
is 14,187-4 + 18,500-21,300 = 11,387-4 cm. ‘ 
is in . very good agreement with the 
excitation of Bi 11419 cm."i Thu- 

BiO mdlecule gets dissociated in the uppr*^ 
lower, states as 

Bi (2Dg/2)+0(SP2) in the upper 
and Bi (^Sg^o) + lower • 

r-CENTROIDS AND FraNCK-CONDONI FaCT» ' 
The r-centroids and Franck-Condon 
for the bands of A^H^-X^ili system of 
were determined by Nicholls and Jarmain 
Fraser and Jarmain^ methods are present - 
Table II. 

In the present case the Morse potentiul- 
found to be a very good approximation fo? 
lower portion of the potential curves. i i 
Graphical and Quadratic equation no**." 
have been used for the evaluation of r-cc^ip t 
for the bands' of A^IIi-Xsn^ system of 5 
molecule. The results are presented 
Table II. A smooth curve has: been - 

when a graph was drawn between f,/, . 

(ithe wavelength of the correspt»r 
transition) as has been observed by Nii ^. 
and Jarmain for less than r^o. The secp „«- 
difference A r = v,.,-‘v, ... for ■ 
system is found to be a constant and le.^^.s ; 

0*01 A indicating thereby the potential: 
not wide. 

The Franck-Condon factors for the baru* - 
A^iTi-X^rii system of BiO molecule are cU * 
mined by the -shift method of FrascT 
Jarmain and presented in Table II. 
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Table II 

r^centroids and Franck-^Condon factors of. 


system of BiO 


\ 

v" 

0 

1 

2 

3 

4 

f 

V 

\ 

\ 

\ 






0 

(a) 

2-036 

2-057 

2-078 

2-097 

2-117 


ip) 

2-036 

2-057 

2*078 

2-100 

2-120 


(^) 

0-003 

0-022 

0*075 

0-146 

0*204 

1 

(^) 

2-020 

2-041 

2*062 

2-082 

2-102 


iP) 

2-020 

2-041 

2-062 

2-082 

2*105 


i^) 

0-014 

0-070 

0-137 

0-132 

0-047 

2 

ia) 

2-005 

2-026 

2-047 

2-067 

2*087 


i^) 

2-005 

2-025 

2-046 

2-067 

2-088 


ic) 

0-035 

0*112 

0-113 

0-028 

0-022 

3 

(a) 

1*990 

2-011 

2-032 

2-052 

2-073 


(^) 

1-988 

2-010 

2- 0:10 

2-051 

• • 


i^) 

0*062 

0*120 

0*044 

0-019 

.. 

4 

(a) 

1-976 

1*996 

2-017 

2-037 

2*067 


(^) 

1-973 

1*993 

2-015 

2-035 

2*056 


(^) 

0-087 

0-093 

0*001 

*. 


6 

(a) 

1-961 

1*982 

2-002 

2-023 

2-043 


W 

1-967 

1*979 

1-998 

2-020 

2-040 


ic) 

0*106 

0-066 

• • 

*. 

-- 


rv,v" values in A (<2) Graphical method, (i Quadra¬ 
tic equation method, G‘) Frai k-C'oiidon factors. 


intensity distribution for this system is in 
accordance with the Franck-Condon principle. 

The authors wish to express their 
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NEW ELECTRONIC TRANSITIONS IN 
DIATOMIC SrBr MOLECULE 

The band spectrum of diatomic strontium 
bromide moilecule as studied by earlier 
workers^-'’ consists of five discrete systems of 
bands. These are associated with transitions 
from various excited states A-H, 
and E“2 to the ground X22 state. Band systems 
associated with transitions between the excited 
states are observed in the spectra of SrCF and 
in some of the related molecules like CaCl," 
CaBr,« BeF,^ and MgCl.^o it is, therefore, 
thought worthwhile to re-investigate the spec¬ 
trum of the SrBr molecule with a view to 
search for possible analogous transitions. 

In the present investigation, an anhydrous, 
specpure sample of SrBr^ is spread uniformly 
in a quartz tube with a central capillary of 
about 5 mm in diameter and 30 mm in length 
and a steady stream of argon is kept flowing 
over the substance. The power of excitation 
is supplied from a high frequency (40 MHz) 
high power (500 watts) oscillator. With con¬ 
stant external heating, a characteristic intense 
scarlet discharge is maintained and photo¬ 
graphed using a Hilger three-prism glass 
Littrow spectrograph with a dispersion of 
■about 23 A mm-^ at 5300 A, 

In addition to the previously known systems 
of bands, the spectrum of SrBr in the present 
invesitigation exhibits a number of bands 
degraded to shorter wavelengths in the visible 
region (X^ 5800-5000 A). These bands are 
analysed as belonging to six sub-systems, 
■associated with transitions between various 
excited states. The bands in the region 
XX 5800-5400 A could be analysed on the basis 
of two components of a 211-22 transition, the 
lower state of which is identified as the 
second excited state. The upper state, 

with a doublet splitting of 83 cm-i is identified 
as F-n state by analogy with the SrCl molecule. 
Another system of bands arising from the newly 
identified F^n state to the lower A^n state is 
identified and analysed in the region XX 5600- 
5200 A. The bands on the shorter wavelength 
side of this' system in the region XX 5300-5000 A 
are analysed into two overlapping systems with 
a common lower state, identified as the A-II 
state. The upper states of these two systems are 
identified as G2 A and by analogy with 

the SrCl molecule. Figure 1 is a reproduction 
of the new systems of bands showing the vibra¬ 
tional assignments for some’ of the prominent 
band heads. The vibrational constants of the 
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FIG. 1. New electronic transitions in SrBr molecule. 


various excited states of the SrBr molecule 
observed in the present investigation are 
summarised in Table I. 


Table I 

New electronic transitions of the SrBr molecule 


Transition 

^(05 0) 

a»€' 

Doublet 

splitting 


17779«71 
17863-0 ^ 
18434-0 ) 

256-7 

83 (F-/7) 

G“ As/a”* A“/73/2 .. 

A 3/2 “ .. 

19282-1 ) 
19557-0[ 
19658-3 

256*6 

267-7 

26 (G^A) 
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KINETICS OF DEHYDRATION 
OF t-BUTANOL BY GAS 
CHROMATOGRAPHY 

In solid-gas chromatography, when the adsor¬ 
bate pulse passing through the column 
containing the adsorbent undergoes a reaction, 
a distortion in the elution chromatographic 
peak will be observed. In some cases 
where the reaction rate is fast and the column 
is long, the products formed may be com¬ 
pletely separated from the reactants. Gas 
chromatography has been extensively employed 
in the evaluation of kinetic parameters of 
many heterogeneous reactions'^ and a few 
liquid phase homogeneous reactions.- The rate 
constants obtained by the chromaitographic 
reactor method agree with those obtained by 
the conventional methods.'^ For the evaluation 
of the rate constants by the inert reference' 
substance method,^ the areas of the reactant 
and inert are compared. From the distortions 
in the elution chromatographic peaks,the 
orders and the rate constants for the reactions 
occurring on the chromatographic column can. 
also be calculated. The main advantage of the 
chromatographic method is that one can 
always calculate^ the true energy of activation 
surface) "the reaction as against the 

apparent energy of activation ) obtained, 

in general, by other conventional methods. In 
the present work, the dehydration of tert. 
butylalcohol (TBA) on silica gel has been 
studied by the chromatographic method. 

When pulses of pure TBA were introduced 
into the column containing silica gel (BDH, 
AR grade), using hydrogen as the carrier gas,. 
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lihe alcohol underwent dehydration above 
180° C. The gas chromatograph employed in 
the present work was fabricated locally as 
described by Miller.« The column was first 
activated by flushing with hydrogen at a flow 
rate of 80 ml/min for 6 hrs at 230° C. The 
surface area of the silica gel sample (BET, 
N.„ “-196° C) was found to be 377 m-/g and 
the total pore volume was 0*534 cc/g. 



Fig. 1. Arrhenius plots for the dehydration of /-butanol. 
L Ksurfacc— Phillips tt method. 2. Eann—From the 

distortion in the elution chromatographic peaks. 

The mathematical model for an irreversible 
first order reaction-^ was assumed for the 
dehydration process. When the specific' 
retention volumes were corrected for the 
pressure gradient, the plots of log S^. vs Y 
[—(V _ V,^)], obtained from the dis¬ 

torted elution peal^, were found to be straight 


face reaction whereas the E^pp. for 

the dehydration process is obtained by the 
former method. The values of and 

^ai:p. would differ from each other in magni¬ 
tude by the heat of adsorption of the adsor¬ 
bate. Hence, to check the accuracy of the 
values obtained by the two methods, the heat 
of adsorption of TBA was calculated from the 
log vs. 1/Tplot and was found to be 7*4 kcals/ 
mole. This agrees well with the difference: 
(7*09 kcals/mole) in the E^ values obtained 
in the present instance, thus indicating the 
advantage of using solid-gas chromatography 
for the rapid and accurate evaluation of 
kinetic parameters of heterogeneous reactions. 


Dept, of Chemistry, 
Indian Institute of 
Technology, 
Madras-36, India, 
February 5, 1971. 


P. Rajaram. 

B. ViSWANATHAN. 
M. V. C. Sastri. 
V. Srinivasan. 
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lines indicating the correctness of the assump¬ 
tion. Here V„ and denote the specific 
retention volumes of TBA and water respec¬ 
tively. V. is the specific retention volume at 
any point'.X on the chromatogram between the 
two peak maxima and S,. is the magnitude of 
the signal at any point x. It has been 
observed that one of the products (propylene) 
formed during the reaction does not produce 
any separate signal [A“>B(C)]. Henae,, 
the model proposed by Phillips et alS* for this 
type of reaction has also been made use of 
in the evaluation of the first order rate con¬ 
stants by the pulse method. 

From the corresponding Arrhenius plots 
(Fig. 1) the energy of activation (E„) by the- 
two methods' has been evaluated. It is 
observed that E, calculated from the distor¬ 
tion in the peak has a value 14*11 kcals/mole 
and the corresponding value obtained by the 
method of Phillips et al is 21*2 kcal/mole. 
This is only to be expected since in the latter 
method the \ value obtained is for the svr- 


STUDIES IN THE RELATIONSHIP 
BETWEEN BETAFITE AND 
PYROCHLORE 

Literature survey revealed that the relation¬ 
ship between betafite and pyrochlore has not 
been clearly established.^-^ Hogarth^ has not 
classified betafite as a mineral with pyrochlore 
structure containing 15% or more, uranium. 

In the present studies synthetic betafite has 
been prepared by introducing 15% uranium in 
YoThO- (pyrochlore). The procedure adopted 
in the preparation of the samples is the same 
as in the previous communication,^ except 
that the samples were quenched. The 
diffractometer patterns were taken by using 
CuKct radiation filtered through nickel. 

The results are given in Table I. 

It is seen from Table I that in the com¬ 
position A, synthetic betafite consists of two 
phases pyrochlore as major phase and bran- 
nerite as minor phase. This agrees well with 
th^ miheral betafite reported by Gasperin,^ 
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Table I 


Composition (wt. 

Y 2 O 3 CaO UaOg 

%) 

Ti 02 

Phases present 

A 43-56 

15 

41 >44 

Betafite (pyrochlore + bran- 




nerite) (a = 10-02 1 ; 

B 40-56 3 

16 

41*44 

Betafite (pyrochlore + bran¬ 




nerite trace) (a = 10-03 A) 

C 34*56 9 

15 

41-44 

Pyrochlore (tf =10*05 A) 

D 28*56 15 

15 

41*44 

Pyrochlore (a= 10*09 A) 




+ perovskitft 


On introducing 3% of Ca- ions in the betafite 
(composition B) the intensity of the brannerite 
phase decreased and the lattice constant of the 
pyrochlore phase increased to 10 *03'A. This 
is due to the higher ionic radius of Ca^ ion 
(0*99 A). On further increasing the percen¬ 
tage of Ca^+ions (composition C) a single pyxo- 
chlore phase with increased lattice constant 
(10*05 A) was observed, which indicates that 
the brannerite phase has formed a solid solu¬ 
tion with pyrochlore phase. In composition B 
with increased percentage of Ca2+ ions perov- 
skite phase along with pyrochlore was 
obtained. 

In the above pyrochlore structure 
(0*99 A), Y3+ (0*92 A) and (0*97 A) are 
in the A sites while Ti^+(0*68A) ions are in 
the B sites. 

Department of Inorganic V. S. Darshane. 

Chemistry, 

Institute of Science, 

Nagpur, 

and 

Department of Chemistry, V. V. Deshpande. 
Rajaram College, 

Kolhapur, February, 12, 1971. 
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CHEMICAL EXAMINATION OF THE 
LEAVES OF MAESA MACROPHYLLA 
WALL A. DC 

An earlier publication! reports the isolation 
of l:>hogatin, its constitution and synthesis. We 
now report further studies on the chemical 
components of the leaves of M, macrophylla, 


Extraction of the dry leaves with normal 
hexane gave (1) an a'lkali-soluble fraction from 
wihich bhogatin (I) has been isolated (Yield : 
2*5%), besides a new quinone (II), m.p. 55-57° 
(Yield: 0*1%), u.v 275 m;t (log 

e 4*51), 400-405 m/t (log e, 2*98); i.r. (CHCl^), 
3420 cm-i(OH) 1665-50, 1630 (> C : O) cm.'! 
Mass spectrum M+ 526, molecular formula, 
C^ 2 ^ 4 G^ 6 * gives violet solutions with alkalies 
and a purple colouration with ferric chloride. 
It shows the properties of a p-quinone since 
it underwent ready reduction and reoxidation. 
It formed a diacetate, molecular formula, 
CggH^oOg, as a liquid and an acetate of its 
reduction product also as a colourless liquid. 
N.M.R. spectral studies of (II) indicated the 
following data :1 (CDCL^) 2*8 r (broad, 2 H, 
hydroxyls), 7*5-7*97 r (benzylic methylenes, 
4H), 8*12 r (ring methyls, 6H singlet), 8*5- 
8*97 T (centered at 8*82 r, side-chain methy¬ 
lenes, 28-34 H), 9*2 r (side-chain end methyls, 
6 H, triplet, J 1 = 5-6 cps). These results indi¬ 
cated that it is a dibenzoquinone having pos¬ 
sibly the structure (II), which is named by us, 
macrophyllin. The occurrence of macrophylhn 
in plant products, a dibenzoquinone, is the 
first isolated so far, while phoenicin^ and 
oosperin^ are mould products. Oxidation of 
macrophyllin (1 mol.) with neutral perman¬ 
ganate gave two molecules of decoic acid, indi¬ 
cating thereby, that the side-chain in both the 
rings is Further, macrophyllin under¬ 

goes dehydration with concentrated sulphuric 
acid in dioxan to give anhydro-macrophyllin, 
the infrared spectrum showing clearly the 
absence of -OH frequencies. These reactions- 
support the structure assigned to macrophyllin. 


0 O 0 



a> (w 

(a) R^r^^ch^; 

(b) R=fl2 = CoH,9; R,=:R3=CH3 

(e) R»R3«CH3{ R,=R2=C9H,5 

The neutral fraction of the u-hexane extract 
gave ^-amyrene, identified by comparison with 
an authentic sample of y3-amyrene. 

Subsequent extraction of the dry leaves with 
benzeije to peipoye completely chlorophyll, 
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followed by extraction with, ethyl alcohol, 
gave a product which was separated into 
two fractions: (1) an ether-soluble frac¬ 
tion (A) and (2) an aqueous portion (B). The 
ether-soluble fraction (A) gave quercetin 
(yield, 0-05%), identified by paper chromato¬ 
graphy in butanol-acetic acid-water (4 : 1 : 5) 
and 60% acetic acid, further confirmed by the 
preparation of its pentaacetate and penta- 
methyl ether. 

The aqueous fraction (B) was worked up 
using basic lead acetate when a yellow lead 
salt was precipitated. Decomposition of the 
lead salt gave an impure yellow residue, m.p. 
222-226°, which could not be purified and 
hence was subjected to acid hydrolysis giving 
rise to a yellow fiavonoid, m.p. 312-314°^ which 
on chromatographic study in 60% acetic acid 
and butanol-acetic acid-water (4:1:5) 
showed that the product, 312—314 , is only 
quercetin contaminated with kaempferol. The 
sugar moiety wa^ examined by paper chromato¬ 
graphy, identified as galactose. 

The authors desire to thank Dr. M. V. 
Tamhane and Mr. C. R. Rao, Botainst, of the 
Ministry of Agriculture, New Delhi, for the 
collection of the plant material, Dr. G. ^ S. 
Sidhu of the Regional Research Laboratories, 
Hyderabad, for N.M.R. spectral data and the 
Director, Nationail Chemical Laboratory, for 
mass spectral data. 

Chemical Laboratories, K. R. Prabhu. 

Andhra University, V. Venkatbswarltj. 

Waltair, February 15, 1&71. 
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the visible electronic 
absorption spectrum of b/s 

(2-METHYLPYRIDINE) nickel (II) 
CHLORIDE IN 2-METHYLPYRIDINE 


Quagliano et aU first reported the prepara¬ 
tion of bis ( 2 -metihylpyridine) nickel (11) 
chloride. On the basis of its magnetic 
moment, diffuse reflectance spectrum and dark 
blue colour, they reported the complex had a 
pseudotetrahedral structure in the soOid state. 
Quagliano and different co-workers? later pre¬ 
pared the complex using the original method 


and claimed the absorption spectrum indicated 
the complex was also tetrahedral in dichloro- 
methane, but, they did not give any spectral 
details. 

The thermal decomposition of the complex 
was later studied by Allan et al.^ and Beech 
et al.** However, Allan et al. iclaimed that 
the complex prepared by them, using the 
method of Quagliano and co-workers,i’- waS; 
yellow in colour and possessed an absorption 
spectrum characteristic of octahedral nickel 
(II). The difference between the yellow 
complex prepared by Allan et and the 
blue complex of Quagliano et aV was 
explained as due to different formis of the 
same complex. 

We now report a new method for the pre¬ 
paration of bis (2-metlhylpyridine) nickel (11) 
chloride which yields a product of high purity, 
and report for the first time its visible absorp¬ 
tion spectrum in 2-methylpyridine. 

The colour of the complex is> deep purplish- 
blue in the solid state. Solutions of it in 
2-methylpyridine are the same deep colotir. 
The agreement between the solid state spec¬ 
trum and the solution spectrum in 2-methyl¬ 
pyridine can be seen from Fig. 1 where 
both spectra are shown. The absorption spec¬ 
trum in 2~methylpyridine has four bands, one 
of low intensity at 428 m/^ and three over¬ 
lapping bands of high intensity at 528, 575 and 
608 mM, with maximum absorption at 608 m^t 
(err 180). The extinction coefficients and 
position of the absorption bands) in 2-methyl¬ 
pyridine are consistent with those reported for 
tetrahedral heterocyclic base complexes of 
nickel (II) in solvents such as dichloromethane 

and chloroform.2’S*c 

The necessity for anhydrous solvent free 
from other methylpyridine isomers, in order to 
preserve the tetrahedral structure of nickel (II) 
in 2-methylpyridme, may be readily demon¬ 
strated. The addition of trace amounts of either 
water or 3- or 4-methylpyridine to the deep 
purplish-blue solution of nickel (II) in, 
2-methylpyridine, results in a colour change 
to deep-green. The absorption spectrum of 
this green solution possesses absorption bands 
of low intensity characteristic of octahedral 
nickel(II). The susceptibility of the 2-methyl- 
pyridine solution of nickel (II) to these above- 
mentioned effects, which result in change of 
solution stereochemistry for th^ nickel (II) 
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sp6ci6s, is in sharp contrast to the correspond¬ 
ing solution of cobalt (II) in 2-methylpyTidine, 
where the tetrahedral species of cobalt (II) is. 
maintained even with, moderate concentration 
of water or other methylpyridine isomers." 



Fig. 1. Diffuse reflectance spectrum of (2-methyl- 

pyridine) nickeUlI) chloride (-); Solution spectrum 

of 2*72 X 10“^ M 3/s (2-methylpyridine) nickel (II) 
chloride in 2-methylpyridine (-). 

Experimental 

Bis (2-methylpyridine) nickel (II) chloride was 
prepared by boiling 10 g hydrated nickel (II) 
chloride (Merck G.R.) with 100 ml 2-methyl~ 
pyridine (Schuchardt) for 30 minutes, the 
solution filtered hoti and allowed to cool in a 
stoppered flask. The cold solution was allowed 
to stand 24 hours after which, time crystals 
separated out. The deep purplish-blue crystals, 
obtained from the 2-methylpyridine, were 
recrystallised twice by, the same method, dried 
over P.>0- and analysed for C, H, IST. Calculated 
for Nf(c' 5 H.N)oClo : C, 45*6; H, 4*5; N, 8*9. 
Found : C, 45-2"^; H, 4-3 ; N, 8-5. 

Schuchardt 2-methylpyridine wasi redistilled 
twice over potassium hydroxide and then 
stored over potassium hydroxide pellets. The 
purity of the solvent was checked by gas; 
chromatography using a 5 ft. column of 10% 
triethanolamine on Chromosorb W (80/100 
mesh) with an oven temperature of 70® C. 
Chromatograms were determined on a Varian 
Aerograph Model 1520. 

Spectra were determined on a Zeiss PMQ II 
Spectrophotometer. 

We wish to thank Dr. E, Challen for the 
micro-analysis. 


G. H. Aylward.^’ 
R. W. Lee.J 
E. C. Watton.=’*' 

May 7, 1971. 


* School of Chemistry, Macquarie University, North 
Rvde, New South Walis, 2113. 

t School of Chemistry. University of New South Wales, 
Kensington New South Wales, 2033. 

t Present Address : National Biological Standards Labo¬ 
ratory, P.O. Box 462, Canberra City, A.C.T., 2601, 
Australia. 

1. Glonek, Sr. M. D., Curran, C. and Quagliano, J, V., 

jT. Amer. Chem, Soc,^ 1962, 84, 2014. 

2. Vallarino, L. M , Hill, W. E. and Quagliano, J. V,, 

Inorg. Chem.^ 1966 4 , 1598. 

3. Allan, J. H., Brown, D, II., Nuttall, R. H. and 

Sharp, D. W. A., J, Inorg. NncL Chtin , 1965, 
27, 1629. 

4. Beech, G., Mortimer, C. T. and Tyler, E. G., /. 

Chem. Soc., 1967, p. 1111. 

6. Buffagni, S.. Vallarino, L. M. and Quagliano, J. V., 
Jnorg. Chem.^ 1964, 3, 480- 

6. Nelson, S. M and Shepherd, T, M., Chem. Sjc , 

1966, p. 3276. 

7. Graddon, D. P. and Watton, E. C., Aust. J. Chem..^ 

1965, 18, 507. 


SOME NEW BENZOTHIAZOLYL 
GUANIDINES 

Several biological activities associated with 
substituted guanidines', viz., algaecidal,^ anti¬ 
bacterial,- antitubercular,‘i hypoglycemic,^ etc., 
have stimulated the author to conduct research 
in this line. These benzothiazolyl guanidines 
have been synthesised by desulphurisation of 
corresponding benzothiazolyl thiocarb amides 
with yellow lead oxide in ethanolic alkyl 
amines. 

Experimental 

N’-^-Chlorophenyl-N'-'2^ (substituted) benzo¬ 
thiazolyl thiocarbamides. —These were pre¬ 
pared by taking a requisite amount of 2-amino 
(substituted) benzothiazoles and p-chloro- 
phenyl-isothioicyanate in dry benzene as 
reported earlier.^ 

N - p -ChlO'TOphenyl - N^-‘2-benzothiazolylr-W'- 
n-propyl guanidine .—A mixture of N-p-chloro- 
phenyl-N'-2-benzothiazolyl thiocarbamide (0*01 
mole), n-propylamine (O-Oll molle) and yellow 
lead oxide (0*021 mole) in ethanol (30 ml) was 
refluxed in a sealed tube on a water-bath for 
4 hr. After .removing the lead sulphide by 
filtration, the fiiltrate was concentrated to get 
the corresponding guanidine. It was recrystal¬ 
lised from ethanol. 

Likewise, various N-p-chlorophenyl-N'-2- 
(substituted) -benzothiazolyl-N"-alkyl guanidined 
were synthesised from N-P-cMorophenyl-N'-^- 
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Table I 

N-p-Chlorophenyl-N’2-(substituted) benzothiazolyl-N"-alkyl guanidines 

/\ _ 

x-L 


L ii-nh-c~nh~CcH4*ci. (p) 

II 

N-alkyl 


S. Substituent 

No. X 


Yield 

% 


M.P. 


Molecular formula 


Nitrogen, 


Found Calcd. 


Sulphur, % 
Found Calcd. 


Alkyl = «“propyl 


1 

H 

80 

97 

Ci,H„ClNiS 

16-01 

16*26 

9*34 

9*29 

2 

4-Methyl 

74 

121 

Ci8HtoClN4S 

15-73 

15-13 

8*85 

8*92 

3 

5-Methyl 

78 

137 

QgHioClNiS 

15-61 

15-63 

9*00 

8*92 

4 

6 -Methyl 

76 

104 

CisHioLlN^S 

15-45 

15*63 

8*90 

8*92 

5 

4-Chloro 

73 

115 

Ci^HieChNiS 

14-83 

14*78 

S-<I0 

8*44 

6 

6 -Chloro 

60 

119 

CivHioCl.NiS 

14-89 

14*78 

8*58 

8*44 

7 

6 -Chloro 

65 

129 

CivHiftChN.iS 

14-67 

14*78 

8*60 

8*44 

8 

4 -Methoxy 

60 

126 

CigHioClNiOS 

15-00 

14-95 

8*68 

8*54 

9 

6 -Methoxy 

57 

97 

CigHi,tlN.iOS 

14-80 

14*95 

8*60 

8*54 

10 

C-Ethoxy 

68 

136 

Ci9bi2iClN4' b 

Alkyl == isopropyl 

14*31 

14*42 

8*18 

8-23 

11 

H 

69 

i07 

Ci7pIi7ClN.,S 

16*39 

16*26 

9-42 

9.29 

12 

4 -Methyl 

77 

12 G 

CisHiiiClNiS 

15*48 

15*63 

9*12 

8-92 

13 

6 -Methyl 

68 

129 


15*79 

15-63 

9*15 

8-92 

U 

6 -Methyl 

70 

204 

'iS 

15*37 

15*63 

8*82 

8-92 

15 

4 -Chloro 

80 

151 

CijHicCl.N.iS 

15*00 

14*78 

8*55 

8-44 

16 

5-Chloro 

75 

125 

Ci,H,oCl.N 4 S 

14*65 

14*78 

8*37 

8-44 

17 

4-M ethoxy 

74 

133 

C 18 H 19 CIN 4 OS 

14*75 

14*95 

8*45 

8-54 

18 

C-M ethoxy 

65 

141 

CigH^ClNiOS 

14*83 

14-95 

8-39 

8-54 

19 

6-Ethoxy 

83 

124 

CioHnCINiOS 

14-58 

14*42 

8*40 

8-23 


(substituted) benzothiazolyl thiocarbamides and 
different alkyl amines in presence of yellow 
lead oxide and ethanol (Table I). 

3-p-Chlorop'henyl-2- (4'-methyl) henzothiazol- 
2'-ylimino-4-p heny I thiazole. —^N-p-Chloro- 
phenyl-N'-2-(4-methyl) benz othiazolyl 
thiocarbamide (3*3 g), acetophenone (1*2 ml) 
and iodine (2*54 g) were refluxed on a water- 
bath for 16 hr. Excess of iodine was removed by 
washing with ether and the crude product was 
washed with hot water and filtered. It was 
crystallised: from ethanol. Yie0.d 88%, m.p. 
188'=’ C (Found: N, 9-38. Co.jHi,jClN.jSo requires 
N, 9-69%). 

Thanks to Dr. P. N. Bhargava for his super¬ 
vision and to the Council of Scientific and 
Industrial Research for the award of Junior 
Research Fellowship are gratefully acknow¬ 
ledged. 

Dept, of Chemistry, V. N. Choubey. 

Faculty of Science, 

Banaras Hindu University, 

Varanasi-5, February 8, 1971. 
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A NEW COLOUR REAGENT FOR THE 
DETECTION OF ACID PHOSPHATASE 
IN HUMAN SEMEN 

With the discovery of high acid phosphatase' 
activity in human semen by Kutscher and 
Wolbergs/ tests have been developed to 
identify the enzyme in suspected seminal stains 
encountered commonly in Forensic Science. 

Acid phosphatases possess the property of 
hydrolysing organic phosphates in mildly 
acid media. One of the artificial substrates 
.used is phenyl phosphate which is hydrolyzed 
by the enzyme to give free phenol and inorganic 
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phosphate. Phenol is estimated by the method 
of Folin and Ciocalteu. Phenolic substances 
possess the property of coupling with diazonium 
salts to give insoluble and highly coloured azo- 
dyes, a property which is commonly employed 
in the detection of acid phosphatase. 

Some of diazonium salts like Brentamine 
Fast Blue salt B, Fast Navy Blue salt R.A., 
Fast Black Salt K, Fast Blue salt B and Fast Red 
Salt A.L. have been used by earlier workers. 
In the present communication a method is 
described for the detection of acid phosphatase 
in semen employing an hitherto untried diazo¬ 
nium salt namely Fast Garnet GBC salt of the 
following structural formula, which has given 
very satisfactory results. 


CH3 CH3 

</ ^NH. 

The amine C 14 H 15 N 3 
Mol. wt. 225*298 
(O-Aminoazotoluene) 


/' 

\- 


j:h3 


CHa 


"V + 

^N = N.S04 


H 


The acid sulphate 
Mol. xvt. 334*364 


For making the reagent 2 gm of sodium 
acetate trihydrate, 0-5 ml glacial acetic acid 
and C*5ml of solution of calcium a-naphthyl 
phosphate (1 gm per 5 ml in acetone) are dis¬ 
solved in 100 ml of distilled water. To this 
100 mg of GBC salt is added and the reagent 
thus prepared is used for detection of acid 
phosphatase. The results obtained are tabulated 
in Table I. 


Table I 


Semen stain 


Colour Time taken for 
obtained appearance of the 
with the new colour at room 
reagent temperature 


Pink 


Fresh stain (undiluted) 
on filter-paper 
Fresh stain (1 : 10 di- „ 

Intion) on filter-paper 
Fresh stain (1 : 100 di¬ 
lution) 

6-7 months old semen ,, 

stain on clothing 
. Filter-paper soakings of „ 

the old stains (S. No. 

4) 

Normal saline control No colour 


6 seconds 


Forty-four stable diazonium salts were 
tested by Home Office, Central Research 
EstabUshment, Aldermaston, Berks (England) 
and out of thes,e Fast Navy Blue salt R.A. and 
Fast Black salt K were recommended satis¬ 
factory for general application. Fast Garnet 
GBC salt has been tried for the first time and 
the colour reaction with this: is found to be 
very prominent with seminal stains on the 
clothings as well as on filter-paper soakings. 
Biology Division, R. Y. P. Bhatia. 

Central Forensic Sci., Lab., 

(M.H.A.) Government of India, 

Chirag Ali Lane, 

Hyderabad-1 (A.P.), February 15, 1971. 


1 . Kutscher, W. and Wolbergs, H., Physiol. Chcrn., 
1935, 236, 237. 


IS TEAK (TECTONA GRANDIS) 

A CALCICOLE ? 

Earlier, in their studies on the teak (Tectona 
grandis Linn, f.) forests of Madhya Pradesh, 
Bhatia (1954), Kulkarni (1951) and Puri 
(1951) have observed that teak is a ‘Calcicole’ 
species and they have drawn a positive rela¬ 
tion of soil calcium and igneous volcanic erup¬ 
tions on the growth and distribution of teak, 
in different localities of the State. 

While working on the Ecology of River Nar¬ 
mada Upper Catchment Area, an attempt has 
been made to see if there is really a positive 
correlation between growth and distribution of 
teak in different ass:ociations and calcium con¬ 
tent in the respective underlying soils. The 
forest vegetation in the Upper Catchment Area 
of River Narmada, from Manot to Jabalpur has 
been classified into eleven forest associations as 
described earlier by Pandeya, Pandya, Murthy 
and Kuruvilla (1967). The position of teak in 
these eleven associations wasi judged upon by 
calculating the Relative Growth Index (RGI) 
and Coefficient of Variation (CV). The highest 
value of RGI and lowest vailue' of CV in the 
associations for teak indicate domination of 
teak as shown in Table I. 

It is evident from Table I, that the first four 
associations are dominated by teak, the rest 
carry teak as a component species only, where¬ 
as, in associations numbered 6 and 11, teak is 
totally absent. 

The underlying soil samples were collected 
by profile method and analysed for their phy¬ 
sico-chemical nature. Soil exchangeable- cal¬ 
cium was estimated as per the method outlined 
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Table I 


No. 

j^SSOClSL^lOH 

Teak 


RGI 

CV 

1 

Tesk-Tcrminalia alata 

7-20 

0-80 

2 

’T^i^'Anogeissiis laiifolia 

5-70 

0-70 

3 

Tedk-iJendrocalamus strictus 

4-10 

0-95 

4 

Tedk-Btdea moftosperma 

5-60 

I-IO 

5 

Ttr7ninalia arjima-Anogeisstts 
laii folia 

0-08 

1-30 

6 

Dendrocalatn us strict us-' Tcriiiinalia 
alata 

Absent 

7 

Terminalia alata-Anogeissus 
laii foil a 

0*60 

1-84 

8 

Madhuca indica-Ahogeissus laii folia 

0-004 

2-00 

9 

Anogeissus laiifolia- Ougeinia 
oojeinensis 

O-Oll 

2-10 

10 

Anogeissus 1 atifolia-Diospyros 
melar.oxylon 

0-012 

2-00 

11 

Acacia catechu-Lannea coromandalica 

Absent 


by Piper (1944). Mean values of soil ex¬ 
changeable calcium and the standard deviation 
thereof in the soil samples of the different 
associations listed above are shown in 
Fig. 1. Figure 1 clearly shows that there is? 


2o*«75 


0(00 


MEAN value 
* STANDARD 
DEVIATION 



(associations) 


FIG. 1 


no strict correlation between the growth and 
distribution of teak in the different associa¬ 
tions. and soil calcium in the respective soils. 
This observation has been confirmed by work¬ 
ing out Correlation Coefficient (r) between the 
different RGI values of teak under different 
associations and calcium content in the corres¬ 
ponding soil samples. The value of "r" worked 
out to 0*058, sihowing that there is no positive 


correlation between the two variables. Thus, 
this study confirms that soil calcium has no 
decisive role on the growth and distribution of 
teak, at least in the study area mentioned. 
However, the problem evoked in this direc¬ 
tion needs more intensive studies. 

Dept, of Biosciences, M. Sreedhar Murthy. 
Saurasihtra University, 

Post Bag No. 9, 

Rajkot (Gujarat), November 16, 1970. 
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ISLET CYTOLOGY OF TRINGA 
GLAREOLA LINNAEUS (FAMILY 
CHARADRIIDAE) 

Extensive work has been done on islet cytology 
of mammals especially those which form the 
experimental diabetic animals. Recently, more 
attention is being paid to such a study in the 
lower vertebrates (Epple, 1968 ; Sivadas, 1968). 
The reports' on the islets of birds are limited 
only to a very few species (Heilman and 
Hellerstrom, 1960 ; Epple, 1961; Mikami and 
Ono, 1962 ; George and Naik, 1964 ; Epple and 
Farner, 1967). The present report deals with 
the islet cytology of a migratory bird, Tringa 
glareola, as a preliminary attempt to study 
the seasonal changes in the endocrine pancreas. 

T. glareola breeds in Central Asia and 
migrates to South India during winter (Salim 
Ali, 1969). Specimens of the bird were 
captured on the banks of Adyar estuary, 
Madras, during the months of October- 
November, 1970. Live birds were transferred 
to the laboratory and killed. Pieces of pancreas 
were fixed in Bouin’s fluid for 12 hours. 
Further processing was carried odt according 
to the suggestions of Epple (1967). Sections) 
of 5 M thickness were cut and stained by the 
following techniques : (1) Iron alum haemato- 
xylin and eosin to study the distribution of 
islets ; (2) Phosphotungstic arcid haematoxylin 
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(Levene and Feng, 1964) to observe the A- 
cells; (3) Aldehydefuchsin (Gabe, 1953) and 
counterstain to locate the B-cells ; (4) Silver 
impregnation of Heller strom and Heilman, 
(1960) to locate the D-cells, 



FIGS. 1-4, Photomicrographs of sections through pan¬ 
creas of 7’. glareola. Fig. 1. Three types of hlets. DI, 
Dark islet; LI, Light islet; MI, Mixed islet. Iron alum 
haematoxylin-eosin, X 100. Fig. 2. Mixed islet. A, A- 
cells; B, B*cells. Phosphotungsiic acid haematoxylin, x 
400. Fig. 3. Light islet. B, B-Cells ; C, Capillary. Al- 
dehydefunchsin-counteistain, x 400. Fig. 4. Light islet. 
Arrow heads, D cells ; B, B-cells. Silver impregnation, 
X 400. 

In T. glareola the islets of Langernans are 
distributed throughout the pancreas, but they 


are concentrated more in the splenic part of 
it than in other regions. As in other birds 
three types of islets are seen, the ‘dark islets’ 
containing A- and D-cells, the Tight islets’ 
with B- and, sometimes, D-cells, and the ‘mixed 
islets’ having all the three types of cells 
(Fig. 1). The ‘dark islets’ are generally large 
compared to the other two types. The Tight 
islets’ are the smallest of the three types and 
they comprise, usually, a row of elongated B- 
ceUs surrounding a capillary and the peri¬ 
pherally located D-cells. The ‘dark islets’ 
consist' of A-cells and D-cells, the latter being 
arranged along the capillary wall. The ‘mixed 
islets’ are medium in size and they appear to 
have been formTed by the apposition of ‘light 
islets’ and ‘dark islets’. The ‘light islets' ar© 
more in number than the ‘dark islets’ while the 
‘mixed islets’ are relatively few. 

The A-cells are negative to aldehydefuchsin 
and silver impregnation. The A-granules are 
stained blue by the phosphotungsiic acid 
haematoxylin (Fig. 2). The B-cclls, which 
are elongated and columnar, are positive to 
aldehydefuchsin and negative to silver im¬ 
pregnation ; and they remain mauve when 
stained with phosphotungsiic acid haematoxylin, 
(Figs. 2-4). The aldehydefuchsin positive 
granules are often seen concentrated at one 
pole of the cells, towards the capillary wall. 
The D-cells are characterised by their silver 
positive granules (Fig. 4). These granules are 
also stained blue by the phosphotungsiic acid 
haematoxylin technique. All the islet cells 
appear to be in active stage, having full granu¬ 
lation and big nuclei with conspicuous nucleoli. 
No difference in the activity of the different 
islets or islets of the different individuals' 
is observed. 

The above results show that the distribution 
of the islets: of Tringa glareola is quite similar 
to that of other birds (Heilman and Heller- 
strom, 1960 ; Eppile, 1961 ; Mikami and Ono, 
1962; Epple and Earner, 1967). The occur¬ 
rence of the three types of cells is also in 
corroboration with the earlier findings (Epple, 
1968). 

Our thanks are due to the Principal and 
Board of Trustees of Pachaiyappa’s College, 
Madras, for facilities and encouragement. 

Dept, of Zoology, N. P. Kalyanam. 

Pachaiyappa’s College, N. Gurumani. 

Madras-30, India, February 8, 1971. 
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GAMETOPHYTES OF CYPERUS 
ALTERNIFOLIUS LINN. 

Cyperus alternifolius Linn., the common um¬ 
brella plant, is the only ornamental sedge 
commonly grown in the garden and is fo-.nd 
in the warmer regions of the world (Law¬ 
rence, 1963). The present note relates to the 
male and female gametophytes of this taxon. 

The anthers are tetrasporangiate. The male 
archesporium is hypodermal and unicellular 
(Fig. 1). However, multicellular aroheaporium 
for the family is reported by Padhye (1960, 
1967, 1968) and Shah (1962). A four-layered 
anther wall developing according to mono- 
cotyledonous type of Davis (1963) is formed 
(Fig. 2). At anthesis anther wall show.s epi¬ 
dermis with some tannin-filled cells and hypo- 
dermal endotheiciurn with constituent cells pos¬ 
sessing distinct lignified spiral thickenings 
(Figs. 3, 9). The middle layer is ephemeral. 
The secretory tapetum is uninucleate. Meiotic 
divisions (Figs. 2, 4) are not synchronous in 
sporogenous cells in four lobes of anther. The 
‘pseudomonad’ at close of meiosis shows 1 -f 3 
arrangement of nuclei and folds appear on the 
wall of the young microspore (Fig. 5). Septum 
formation is observed between functional and 
non-functional nuclei as also between the lat¬ 
ter (Figs. 6, 7). Mature pollen grains are 
monoaperturate, 3-celled and show starch 
grains. The remains of effete nuclei persist in 
them (Fig. 8) unlike in other members of the 
family where they are absorbed by this stage. 

The single ovule arising from the base of 
ovary is anatropous, bitegmic and crassinucel- 
late. The micropyle isi organised by the inner 
integument. The outer integument on the funi¬ 
cular side is absent (Fig. 14), The funicular 
region shows presence of air chambers a short 
distance from the vascular strand (Fig, 14). 


This- character not recorded so far in any 
member of the family seems to be an adapta¬ 
tion to aquatic habitat. It is further interesting 
to note that the vascular strand fades away 
immediately after entering the funiculus un¬ 
like in others where it goes right upto the cha- 
lazal end of ovule terminating below the hypo- 
stase. 



Figs. 1--14. Figs, 1—3, T.S, anther shovring wall 
formation. Figs. 4-7. Stages in development of pollen- 
grain. Fig. 8. Mature pollen-grain. Ficr 9. Single endo- 
thecial cell showing spiral thickening. Fig. 10. Female 
archesporiam. Fig. 11, Megaspore mother cell. Fig. 12. 
Megaspore tetrad. Fig. 13. Embryo-sac. Fig. 14. L.S. 
ovule showing embryo-sac, obturator and air chambers. 
{ac, air chambers ; an, antipodals ; es, embryo-sac ; 
exine ; fa, folds ; /V, inner integument; od, obturator ; 
oi, outer integument; po, pore; st, starch; sn, syner- 
gids; 7J.r, vascular strand ; /■«, funiculus.) 

The female archesporium is a single hypo- 
dermal cell (Fig. 10). It divides periclinally. 
A parietal tissue of 3 layers is developed 
(Pig. 14) as in Eleocharis^ geniculata 
(Padhye, 1968). In Fimhristylis quinquangwlaris 
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oil composition, these two varieties of Indian 
dill are considered as dillapiole mitis race 
with two subraces, one carvone subrace 
;9nd the other dihydrocarvone subrace. Since 
these two varieties of sowa dill differ both 
in morphological characters and. in oil 
composition, it was considered of interest to 
study the intraspecific variations in the plan‘(;s 
of the two varieties. 
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(Dnj^ansagar and Tiwari, 1956) and Scirpus 
mucronatus (Padhye, 1967) it is massive and 
consists of six to eight layers. Meiotic divi¬ 
sions in megaspore mother cell (Fig. 11) re¬ 
sult in a linear tetrad of megaspore (Fig. 12). 
The functional chalazal megaspore develops 
into the Polygonum type of megagametophyte 
(Fig. 13). At the base of funiculus, a group of 
superficial cells divide and redivide to form a 
bundle of elongated, fiexuous cells that loosely 
cover the micropylar region. This constitutes 
funicular obturator (Fig. 14). It is reported 
earlier in the family by Padhye (1960, 1968). 

V/e are grateful to Dr. M. D. Padhye for 
guidance, and to Prof L. B. Kajale, for kindly 
going through the manuscript. 

Dept, of Botany, A, G. XJntawale. 

Nagpur University,- K. H. Makde. 

Nagpur, February 3, 1971, 
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INTRASPECIFIC VARIABILITY IN 
INDIAN DILL 

In the local market of Gujarat we came across 
two varieties of Indian dill, the fruits of Ane- 
thum sowa. These varieties not only differ in 
their morphological characters but also show 
distinct differences in their oil composition. 
One of these varieties, consisting of cremo- 
carps, is considered to be superior and is known 
as Variyali sowa (Fennel sowa) (Fig. 1). The 
other cheaper variety occurs as separate meri- 
carps and is known as Ghoda sowa (Horse 
sowa) (Fig. 2). Ghoda sowa is used as animal 
food and in veterinary practice while the supe¬ 
rior variety of Fennel sowa is used as a spice 
and as an ingredient of aromatic carminative 
preparations. The volatile oiP of cremocarp 
variety contains. 21% carvone and 43% dihydro¬ 
carvone, while the mericarp variety contains 
34% carvone and 15% dihydrocarvone. The 
percentage of dillapiole in both the varieties 
is 12-15%. On the basis of these findings of 



Figs. 1~4. Fig. l. Fruits of cremocarp variety (Vari¬ 
yali sowa). Fig. 2. Fruits of mericarp variety (Ghoda 
sowa). Fig. 3. Pressed plant specimen of Variyali sowa. 
Fig. 4. Pressed plant specimen of Ghoda sowa. 

The plants of both the varieties were culti¬ 
vated in the pharmacognosy garden and the 
variations at different stages of development 
were observed. Variyali sowa plant looked 
tender and grew less vigorously than the plant 
of Ghoda sowa. The different characters shown 
by the plants of both the varieties (Figs. 3 
and 4) are given in Table I. 

The differences in Table I in the two varieties 
of Indian dill suggest that besides the chemical 
subraces, there exists intrasipecific variability 
too in Indian dill. 
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Table 1 


Description 


lieight of the plant 
Roots 

Transitional region 
Leaves 


Young leaf and flower-buds 
Length of the primary peduncle .. 
Type of fruit 
Shape of fruit 
Size of fruit 

Wings of fruit 

Weight of 100 fruits 
No. of fruits in 1 gni 


Variyali sowa 


50-80 cm 
Thin and wiry 

Thin, elongated and with distinct 
purple t olour 

Decompound with sheathing leaf 
bases 

Pinules upto 1 cm in length, 
linear and somewLat flattened 
Both with purplish tinge 
5-11 cm 
Cremocarp 
Ovate oblong 
4 *5-5-7 mm in length 
1 -6-2 *3 mm in breadth 
Less prominent 
0 -1-0-2 mm in breadth 
540-620 mg 
171 


Ghoda sowa 


76-100 cm 

Stout, long and tapering 

Very short, stout and without any characteristic 
colour 

Decompound with prominent sheathing leaf 
bases 

Pinules 1-5 cm in length, filiform and elon¬ 
gated 

Only flower-budi with purplish tinge 

3- 6 cm 
Mericarp 
Oblong 

4- 6-6 *5 mm in length 
2 -1-2-5 mm in breadth 
Prominent 

0-3-0-4 mm in breadth 

240-280 mg 

376 


The authors acknowledge thanks to Dr. C. K. 
Atal, Assistant Director, Regional Research 
Laboratory, Jammu, for his interest in this 
wof'k. 


Department of C. S. Shah. 

Pharmacognosy, J. S. Qadry. 

L.M. College of (Mrs.) M. G. Chauhan. 

Pharmacy, 

Ahmedabad-9, Fehmuary 8, 1971. 


1. Shah, C. S., Qadry, .u S. and Chauhan, M. G., /. 
JPkarm. Pharmacol., 1071 (In press). 


according to Chatterjee.*^ In the present study 
somatic chromosome numbers were counted in, 
root tip ceils which show instability and varia¬ 
bility following aceto-orcein squash schedule. 

Normal diploid somatic complement of this 
strain is 14 in all cases. In the different root 
tip cells of tlhe crumpled leaf red mutant, 
somatic chromosome numbers were noted plant- 
wise and their variations are shown in Table I. 

Table I 

Showi'ttg variability in somatic chromosome 
numbers in the crumpled lewj red mutant 


NUCLEAR INSTABILITY AND 
CHROMOSOMAL VARIABILITY IN THE 
SOMATIC CELLS OF TWO GAMMA- 
IRRADIATED MUTANTS FROM JRO-632, 
A PROMISING STRAIN OF 
CORCHORUS OLITORIUS LINN. 

(JUTE) 

JRO-632 is a promising olitorius jute strain 
raised at the Jute Agricultural Research 
Institute, Barrackpore, a few years back. At 
10,000 r (Cesium 137), a mutant (named as' 
crumpled leaf mutant) was obtained at M| 
generation by Neogy^ of this Department, wiho 
regarded it as a gene mutant based on cyto¬ 
genetic studies. In the M. generation two 
different new types of mutant suddenly deve¬ 
loped— (1) crumpled leaf pure green and 
(2) crumpled leaf red. In the succeeding 
generations they bred true and were found to 
be stable. It was reported by Patel and Datta-^ 
that a new type of mutant may arise from a 
normal looking fasciated mutant of olitorius 
x-irradiated with 30,000 r. These two new 
mutauts are capable of yielding more fibres 


Plant 

No. 

Ranges of somatic 
chromosome number 

Mean 

± S.K 

1 

11, 13, 15 

13-00 

1-16 

2 

10, 16, 17 

14-00 

2-08 

3 

14, 15, 16 

16.00 

0-57 

4 

11, 12, 13 

12-00 

0-57 

5 

13, 14. 15 

14-00 

0-57 

0 

13, 16, 18 

16'66 

1-46 

7 

10 , 11, 12 

11-00 

0-67 

8 

10 , 11, 12 

11-00 

0-67 

9 

11, 12, 13 

12-00 

0-67 

10 

8 , 10, 12 

10-00 

1-15 

11 

10 , 11, 12 

11-00 

0-67 

12 

8 , 9, 10 

9-00 

0-67 

13 

11, 12, 13 

12-00 

0-57 

14 

8 , 10, 12 

10-00 

1-15 

15 

11, 12, 13 

12-00 

0-57 

16 

13, 14, 15 

14-00 

0-67 

17 

13, 16.16 

14-66 

0-89 

18 

12, 13, 14 

13-00 

0-67 

19 

13. 14. 18 

16-00 

1-63 

20 

a, 14,17 

14-00 

1-73 


It will be seen that means vary from 9*00 
to 15*66. Chromosome numbers range from 8 
to 18 showing plasticity in the ploidy level. 

In the different root tip cells of the crumpled 
leaf green mutant also, somatic chromosome 
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numbers were noted plant-wise and their 
variations are shown in Table II. 


Table II 

Showing variability in somatic chromosome 
rmmhers in the crumpled leaf green mutant 


Plant 

No. 

Range of somatic 
chromosome number 

Mean 

± S.E. 

1 

15, 17. 19 

17*00 

1-15 

2 

13, 14, 16 

14-00 

0-57 

3 

11, 13, 14 

12.66 

0-89 

4 

12 , 13, 14 

13-00 

0*57 

5 

11, 14, 18 

14-33 

2*03 

6 

14, 15, 16 

15-00 

0*67 

7 

16, 17, 21 

18-00 

1-63 

8 

»4, 17, 21 

17-33 

2-03 

9 

14, J4, 16 

14-66 

0-21 

10 

14, 35, 19 

16-00 

, 1-53 

11 

11. 12, 16 

13-00 

1-53 

12 

13, 17, 21 

17-00 

2-31 

13 

13, 15, 17 

15-00 

1-15 

14 

13, 16, Iff 

16-00 

1-73 

15 

11, 14, 18 

14-33 

2-03 

16 

13, 13, U 

13-33 

0-11 

17 

14, 17 21 

17-33 

2-03 

18 

9. 13, 15 

12-33 

1-76 

19 

13, 14, 15 

14-00 

0*67 

20 

11, 17, 20 

16-00 

2-64 


Table II reveals that means vary from 
12-33 to 18*00 with chromosome numbers 
ranging from 9 to 21. These again indicate 
plasticity in the ploidy level. 

Chromosomal variability was reported in 2 n 
Elephantopus 'scaber (Ayyangar and Sampath 
Kumar^) and various other plants (cf. F'uku- 
moto'“0. This phenomenon is interpreted 
differently by different workers. They ascri¬ 
bed this to hereditary spindle abnormalities', 
certain combinations, cytomixis, actions of some 
metabolic products, etc. 

In polyploids mixoploid somatic cell (cf. 
Raghuvanshi and Joshi^) are found in many 
instances but so far no report is found in irradi¬ 
ated materials. These jute mutants are, there¬ 
fore, new types of gene mutants as referred to¬ 
by JNTeogyi but they appear to be secondarily 
derived mutants in their chromosomal insta¬ 
bility. The high amount of chromosomal 
variability in these two mutants can only be 
explained by assuming that the gene or genes 
responsible for regulated chromosome mecha¬ 
nism have undergone mutation so that chromo¬ 
somal variabiHties are manifested in different 
somatic cells of these two mutants. 

Dept, of Agriculture, P. k. Sasmal. 

Calcutta University, p. Datta. 

January 12, 1971, 
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FIXATION OF ELEMENTARY 
nitrogen by SCYTONEMA GEITLERI 

BHARADWAJA IN PURE AND 
UNIALGAL CULTURES 

Fixation of elementary nitrogen by a large 
number of blue-green algae has now been 
definitely established. In recent years, there 
have been many additions in the list of nitro¬ 
gen fixing species of blue-green algae and now^ 
about 40 species belonging to 15 genera are 
reported to possess this characteristic (Pandey. I 
1966). This note is to record the fixation of i 
nitrogen in Scytonema geitleri Bharadwaja 
'which has not been investigated previously. 

The alga was isolated from the paddy field soils 
of Patna (India) and was secured in pure 
bacteria-free culture by using ultra-violet 
irradiation and streaking on silica gel plates 
impregnated with nitrogen-free nutrient solu¬ 
tion (Gerloff et al, 1950 and Watanabe, 1951). 
Purity of the alga was tested with usual 
bacteriological media, viz., peptone solution 
(1%), mixture of glucose (0-5%) and. peptone 
(1%) solutions; meat extract (“Oxo Lablem- 
co) solution (1%) and De’s (1939) medium 
containing glucose (0-5%). Absence of turbi- ^ 
dity in all the replicates for about three weeks 
was taken as a criterion lor the absence of 
bacteria. Tests for bacteria-free condition 
were also carried out just before and after 
the experiments. 

The unialgal and pure cultures of S. geitlCTi 
were inoculated in 250 ml Erlenmeyer pyrex 
flasks containing 100 ml De’s (1939) liquid 
medium wihich was made nitrogen-free by 
omitting the nitrogenous salt from the medium 
and adding Hutner's (1950) micro-nutrient 
solution in which (NH,),. Mo- O.., was replaced 
by MoO.^. The pH of solution was adjusted 
to 7-0. The cultures were grown under conti¬ 
nuous light (180 lux) at 28-30'’C and were 
harvested after 40 days of growth. The algal 
rnat was- separated by centrifugation. The 
nitrogen, was estimated in both the supernatant 
and algal mat using Humphries’ (1956) micro 
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Kjeldahl method. The dry weight of the algal 
mat was taken by filtration through pre¬ 
weighed Whatman filter-paper (No. 42) and 
drying in oven 

It is evident from the results shown in 
Table I, that S. geitleri is a nitrogen-fixing 
species. The dry weight and total nitrogen 
fixed by the unialgal culture are more as com¬ 
pared with values obtained from the pure 
culture. However, nitrogen fixed as per cent 
of dry weight is less in unialgal than in pure 
culture. The dry weight of unialgal mat also 
includes bacteria and hence probably there is 
lower percentage of fixed nitrogen. Such a 
condition where there is an increased fixation 
of nitrogen by the alga in association with 
bacteria (non-nitrogen fixer) has been recorded 
by other workers as well (Bunt, 1961 ; Bjalfve, 
1962). 

Table I 

Shoioing amount of nitrogen (in mg) fixed in 
40 days in pure and unialgal awltures of 
Scytonema geitleri Bharadwaja in 
100 ml culture solution 
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-999 
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Fuller et al. (1960) have reported nitrogen 
fixation in S. hofmanni and S- archangelli and 
the percentage of nitrogen fixed per dry 
weight was 5-7 and 9-9 respectively. S. hohneri 


and another strain of S. hofmanni were 
reported to have fixed 3-89% and 4-98% of 
nitrogen per dry weight of the alga respec¬ 
tively (Laloraya and Mitra, 1964, 1970). Among 
the species of Scytonema investigated so far 
S. geitleri appears to be stronger nitrogen fixer 
as it is evident that in pure cultures it fixed 
11-25% nitrogen per dry weight of the alga. 
Recently, Laloraya and Mitra (1970) found an 
increased fixation of nitrogen, i.e., 12*05% 

nitrogen per dry weight of the alga in Nostoc 
punctiforme. 

The author is grateful to Dr. A: K. Mitra 
and Dr. D. C. Pandey for suggestion and kindly 
reading the manuscript critically. 

Botany Department, G. L. Tiwari. 

Allahabad University, 

Allahabad-2, February 5, 1971. 
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INTERNATIONAL SYMPOSIUM ON MACROMOLECULES 


rpHE lUPAC International Symposium on 
Macromolecules will be held in Helsinki, 
July 2-8, 1972. 

The programme has been planned to include 
the following topics : (1) Polymerization and, 

Cepolymerization Reactions; (2) Solution Pro¬ 
perties and Characterization Methods of Poly¬ 
mers ; (3) Bulk Properties of Polymers; 

(4) Degradation, and Decomposition of Poly¬ 
mers ; (5) Polysaccharides and Their Deri¬ 

vatives. 


Authors of all papers are requested to for¬ 
ward an abstract of not more than 250 words 
to the Programme Committee by September 1, 
1971. 

Inquiries and other correspondence concern¬ 
ing the Symposium should be addressed to: 
Dr. J. Larinkari, The Federation of Finnish 
Chemical Industry, P.O. Box 13028, 00130 

Helsinki 13, Finland (Phone: 10300 ; Cable : 
Chemcongress). 




REVIEWS AND NOTICES OF BOOKS 


Annual Review o£ Nuclear Science, Vol. 20. 

(Annual Reviews, Inc., 4139, El Camino- 

way, Palo Alto, California 94306), 1970. 

Pp. vii 4- 613. Price $ 10.00 in U.S.A. ; $ 10.50 

elsewhere. 

The present volume of the Nuclear Science 
Annual Review, No. 20, 1970, contains 13 re¬ 
view articles which cover a range of topics, 
both theoretical and experimental. The pre¬ 
sent status of quantum electrodynamics is dis¬ 
cussed by S. J. Brodsky and S. D. Drell. Con¬ 
trolled fusion research and high temperature 
plasmas is the subject of the review article by 
R. F. Post. In Fast Breeder Reactors, Hafele 
et al. review the latest advances in fast breeder 
development. 

Although it remains a dubitable point if 
quarks do exist or not, the subject continues 
to be a matter of interest in nuclear science 
research. Quarks are sought in accelerator 
experiments and in cosmic rays. Even there 
are searches for these fractionary charges in 
terrestrial materials. G. Morpurgo presents a 
short guide to the quark model giving a his¬ 
torical background and its present status with 
special reference to the non-relativistic quark 
model. 

Peaceful uses of atomic energy has enlarged 
the field of activity in the non-military appli¬ 
cation of nuclear explosions both in techno¬ 
logy and science. Among these are excavation, 
mining, and natural-gas stimulation. Of scien¬ 
tific applications of nuclear explosions meteo¬ 
rology and seismology have received large 
attention. B. C. Divan reviews in a short' arti¬ 
cle, ‘'Nuclear Explosions as a Nuclear Physics 
Tool”. ; 

High energy physics has focussed attention 
on automatic spark chambers, and their deve¬ 
lopment opens up a new field of technological 
research. G. Charpak reviews the evolution of 
the automatic spark chambers with special 
reference to proportional multiwire chambers, 
in operation at CERN. 

M. M. Shapiro and R. Silberberg contribute 
a review article on Heavy Cosmic Ray Nuclei. 
The heavy primary nuclei (HPN) are those 
cosmic ray particles with atomic number Z ^ 3. 
Any theories of the origin and propagation of 
cosmic rays, besides accounting for the observ¬ 
ed properties of the two principal primary 


components hydrogen and helium (and 
isotopes), must also confront the rich 
of information one obtains regarding the ^ 
The authors! summarize the so far 
lished results on this aspect of cosnfi ' 
research. 

The other articles in this volume are : " 
tron Capture Gamma-Ray Spectroscoj >> ^ 
H. T. Motz ; Low-Energy P'hotonuclca^' 
actions, by F. W. K. Firk ; Alpha-f*'^ 
Transfer Reactions, by Klaus Bethge ; " 

of Exchange Degeneracies, by J Mandt^^* 
Weyers and G. Zweig; Chemical Inford*' 
from Photoelectron and Conversion-Kd ^ 
Spectroscopy, by J. M. Hollander and ^ ^ 
Shirley ; and Pionic Atoms, by G. Backed r 

A. S 

Physics of Crystalline Dielectrics. p,y 
Zheludev. 

(Vol 1 )—Crystallography and Spovta^- 
Polarization. Pp. 1-336. Price $25.00. 

(Vol. 2 )—Electrical Properties, Pp. 337 
Price $ 25.00. (Plenum Publishing CorpcH'.'-^ 
114, Fifth Avenue, New York NY M 
U.S.A.). 

Advancement in solid-state physics in p t 
and the physics of dielectrics in particular 
been very rapid during the past two dct' 
especially as a result, of the discovery of ft* 
eleictrics which had added a new diiufii 
to this research. The physics of cryst;« 
dielectrics deals with alll the phenomena 
properties which are related in some wu; 
the electric polarization of crystals, 
present two-volume publication is intend* m 
cover the progress so far made in this {*. 
cular aspect of research in crystal phy 
While this treatise reviews work done on 
subject throughout the world, understarut 
emphasis! is on investigations carried 
the USSR in the author’s laboratory ;d 
Institute of CrystalLlography. 

The book is the outgrowth of lecture cart 
given by the author in the last deccui, 
research workers and postgraduate student 
universities and at the Indian Institute. 
Science, Bangalore, 

The material in the first volume of 
treatise concerns crystallography and 
taneous polarization and is dealt with iu 
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chapters. The first chapter deals with the 
fundamentals of symmetry and physical crystal¬ 
lography. Chapters II and III are concerned 
with investigations of the strulcture of ferro- 
electrics and antiferroelectrics. Spontaneous 
polarization domains and their behaviour as a 
function of temperature is the subject-matter 
of the fourth chapter. Chapter V deals with 
pyroelectric effect and associated phenomena. 
The last chapter discusses the theory of spon¬ 
taneous polarization. 

In Volume 2 the information presented in 
Volume 1 on the crystallography and structure of 
crystals is used to provide a comprehensive 
description of the electrical properties of 
dielectrics. The three (chapters in this volume 
deal with Electric Polarization (Chapter VII), 
Electrical Conduction and Dielectric Losses 
(Chapter VIII), and Pizoelectric and Electro- 
Strictive Properties (Chapter IX). 

This uptodate and authoritative treatise on 
crystalline dielectrics should serve as a source 
of information for solid-state physicists, elec¬ 
trical engineers and materials scientists. 

A. S. G. 


Mineral Economics. By R. K, Sinha and 

N. L. Sharma. (Oxford & IBH Publishing 

Co., New Delhi-1), 1970. Pp. 308. Price 

Rs. 18-00. 

One of the serious draw-backs in geological 
education and training in our country is the 
absence of text-books on different aspects of 
its geology and mineral resources. We had 
hoped that the authors of the book Mineral 
Economics writing primarily for readers in 
India would have devoted greater attention tO' 
mineral resources of India and the various 
problems attendant on their exploration and 
development. Instead, they have attempted to 
dead with the subject in a very general way 
undertaking a world review of mineral resources 
and mining legislation which, for obvious 
reasons, has been very sketchy and not qiiite 
informative. However, the book brings 
together a wealth of information reflating to 
tenor, grade and specification of ores, methods- 
of estimating reserves, and processes employed 
in mineral dressing which should prove useful 
to the student taking his first lessons in mineral 
economics. There is an informative chapter 
at the end of the book on growth of mineral 
industry. 


In a book of this kind proper classification 
of data and presentation of information under 
suitable headings is essential. Serious atten¬ 
tion does not appear to have been bestowed 
to this aspect. There is no uniformity in 
choosing paragraph headings. For example, 
bold headings are used only for copper and 
aluminium, while for iron and steel, coal and 
oil, headings are shifted to the side and printed 
in italics. Information relating to mineral- 
based industries in India, mineral self-suffici¬ 
ency, extent of import of essential minerals, 
and the growing volume of export trade is 
hard to find for want of proper classification. 
A chapter on the mineral resource potential 
of the different States of the Indian Union 
would have been useful. We trust that these 
suggestions will be taken note of at the time 
of revision. The book is neatly got up though 
the standard of line drawings is poor. The 
book is priced Rs. 18 and is reasonable. 

B. P. R. 


Books Received 

Lc'ci'itc Genesis Location Use. By B. S. 
Persons. (Plenum Pub. Corpn., New York), 
1970. Pp. xiv H-103. Price $ 9.50. 

IR Theory and Practice of Infrared Spectro- 
rcopy. By N. L. Alper, W. E. Keiser and 
li. A. Szymanski. (Plenum Pub. Corpn., 
New York), 1970. Pp. xiv -[- 380. Price $ 18.50. 
Low-Frequency Vibrations of Inorganic and 
Co-ordination Compounds. By J. R. Ferraro. 
(Plenum Pub. Corpn., New York), 1971. 
Pp. xiv -|- 309. Price $ 18.50. 

Modelling of Sound Propagation in the Sea. 
By A. N. Barkhaton. (Plenum Pub. Corpn., 
New York), 1971. Pp. vii + 91. Price $15.00. 
Modern Aspects of Solid-State Chemistry. 
Edited by C. N, R. Rao. (Plenum Pub. Corpn., 
New York), 1971. Pp. xiii -f- 626. Price $ 27.50, 
Morsbauer Effect Data Index. (Covering the 
1969 Literature). Edited by J. G. Stevens 
and V. E. Stevens. (Plenum Pub. Corpn., 
New York), 1971. Pp. xxxvi-1-281. Price 
$ 24.00. 

Non-Linear Effects in Plasma, By V. N. 
Tsytovich. (Plenum Pub. Corpn., New York), 
1970.' Pp. xviii +'332. Price $ 25.00. 

Nuclear Physics and Interaction of Particles 
loith Matter. By Acad D. V. Skobeltsyn. 
(Plenum Pub. Corpn., New York), 1971. 
Pp. viiH- 269. Price $ 32.50. 
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CHEMICO-GENETIC STUDIES OF LEUCOANTHQCYANIDIN IN A 

MAIZE MUTANT 

A. R. REDDY and G, M. REDDY 

Department of Gen&tics, Osmania University, Hyderabad-l (A.P.), India 

Abstract 

The nature of the accumulated substance in mutant aleurone was studied in relation to . 
the known gene action order for anthocyanin biosynthesis in maize. Spearophotometric, 
chromatographic, and chemical studies clearly suggest that the accumulated substance in 
mutant is leucocyanidin (5,7,4'-tetrahydroxy flavon : 3,4 diol). The biogenetic relation¬ 
ship of leucoanthocyanidin to anthocyanin is discussed in the light of the gene-controlled 
chemical pathway. 


TDENTIFICATION of genencontrolled, end 
products has opened new avenues for spe¬ 
culation and. experimentation concerning the 
nature and mode of gene action. This is spe¬ 
cially true when contrasting genotypes pro¬ 
duce different and easily identifiable substances 
in an organism. The gentitic system of antho¬ 
cyanin biosynthesis in maize, which is con¬ 
trolled by more than ten genes, is one of the 
best known examples in higher organismsi 
wherein the biochemical basis of gene action 
lean be analysed. 

In maize, the anthocyanin synthesis in 
aleurone tisjsue, the outermost layer of endo¬ 
sperm, is controlled by the complementary 
factors ^2 dominant 

inhibitor gene C* blocks the synthesis whereas 
the intensifier (In)^ bronze-and 
bronze-2 (Bzo) control the intensity of antho¬ 
cyanin : Pr/pr (controls the hydroxylation pat- 
tern.i Reddy and Coe^ (1962) proposed the 
following gene a;ction sequence for anthocyanin 
synthesis using inter-tissue complementation 
technique with fresh, synthetically-active and 
genetically-blocked mutant alurone tissue, 

Co R Ai Bz^ BZj,-Anthocyanin 

However, the specific information regarding 
the chemical nature of intermediates assiociated 
with the spacific genes in the above gene action, 
sequence is not yet fully available. Coe**^ 
(1955) has reported tihe accumulation of a 
colourless substance in aleurone tissue of Co 
mutant, which upon heating with acid gave 
;coloured anthocyanidin. It has been also stated 
that the homozygous recessjive intensifier (in) 
enhanced the production of this colourless sub¬ 
stance, i.e., leucoanthocyanidin by about 
10-15 folds in mutant. Earlier studies have 
clearly shown that the genes, Cj, C 2 , and 
R preceding in the gene action sequence- 
must be present in dominant condition at least 
in one dose, for the production of leucoantho- 
qyiahif^n in rqiutant 4 iihe presenice ' of 


dominant inhibitor blocks synthesis and 
Pr/pr controls the hydroxylation of leuco¬ 
anthocyanidin. The present work deals with 
the nature of the substance aocumulated in 
mutant aleurone tissue and the specific role 
of Ao/Uo sene in anthocyanin biosynthesis. 

Materials and Methods 

Dry mature kernels of a.y mutant (C^ Co R 
In A, Uo Bz^ Bzo P^*) and double mutant in 
'tto (Cj Co R A^ in tto BZj Bzo Pr), after re¬ 
moval of pericarp, are defatted with petroleum 
ether (40-60®) for 24 hours: and then extracted 
with (Cold methanol. After 36 hours, the sol¬ 
vent was removed under reduced pressure on 
a rotary evaporator and treated with cold 
ether. Ether insolubles are separated and 
treated with a small amount of water. The 
aqueouS| 'solution was repeatedly extracted 
with pure ethyl acetate in a separating fun¬ 
nel. The combined ethyl acetate extract wasi 
dried over anhydrous magnesium sulphate. The 
solvent was removed on a rotary evaporator 
and a light brown amorphous residue of the 
SjUbstahce was obtained. The extracted sub¬ 
stance was converted to the corresponding 
flavylium chloride by boiling with 5% metha- 
nolic-2 N hydrochloric acid for 30 min on a 
.steam-bath. The pink solution was extracted 
repeatedly with isoamyl alcohol. The com¬ 
bined isoamyl alcoihol extracts were used for 
further studies. 

Paper chromatography with two different 
solvent systems BAW (n-butanol 4: acetic 
acid 1 : water 5) and Forestal (acetic acid 30 : 
HCl 3 : water 10) on Whatman No. 1 paper' 
was! used throughout the investigation. Extracts 
were kept in the dark during all stages of 
isolation. The following five techniques were 
used for the identification of the isolated com¬ 
pound and its flavylium chloride : (1) 

values; (2) Visible colours; (3) Colour re¬ 
actions ; (4) Reactions to various, specific 

spraying reagents ; (5) Absorption spectra. The 
pure sample was co-chromat'ograpihed with the 
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extracts lor comparison. The chromatographi- 
cally pure isolated compound and the convert¬ 
ed fiavyiium chloride were taken in methanol 
and in 5% methanolic hydrochloric aicid solu¬ 
tion respectively and were subjected to Beck¬ 
man DB spectrophotometer and readings were 
taken at intervals of 5 him in the UV region 
of 200-300 and also in the region of 220- 
560 irui. 

Observations and Discussion 

The average R/ values and absorption 
maxima of (converted anthocyanidins along 
with pure cyanidin chloride are presented in 
Table I. The chromatograms (circular) of the 
isolated compound when sprayed with differ¬ 
ent specific spraying reagents (and heated for 
30 min at 80° C in a hot air-oven whenever 
it was necessary) gave the following : (a) cha¬ 
racteristic green colours with ferric reagent ; 
(5) positive reaction to ammoniacal silver 
nitrate solution ; (c) intense violet-red colours 

with vaniline-toluene-p-sulphonic acid; 

(d) purple colouration with 10% sulphuric 

acid. It was soluble in water, ethylacetate and 
insoluble in ether. When objected to various 
characteristic chemical reactions, it gave the 
following: (a) dark green colouration with 

neutral ferric (chloride, (b) positive reaction 
to aqueous sodium hydroxide (fresh) and sul¬ 
phuric acid, (c) pink colouration with hydro¬ 
chloric acid on heating for a few minutes on 
steam-bath, (d) negative reaction to MoUish 
test for carbohydrates, hence an aglycone, 

(e) absorption maxima at 286 imt. 

The converted anthocyanidin was fairly sta¬ 
ble and gave positive reactions to the various 
above-mentioned specific spraying reagents. In 
addition, it gave the characteristic R^ values 
and absorption maxima (see Table I) and also 


showed the positive reaction to cyanidin 
reagent. 

The chromatographic, spectrophotometric and 
chemical studies suggest that the isolated com¬ 
pound is leucocyanidin or 5,7,3', 4'-tetra- 
hydroxy flavan : 3,4 diol. The exact role el 
leucoanthocyanidin in anthocyanin biosynthesis 
is not yet clear. Chcmico-genctic studies with 
flower petals of Impaticns suggested a close 
relationship between the leucoanthocyanin and 
anthocyanin biosynthesis.^*. Later studies with 
seed coats of Phaseolus<‘' and more rccxmlly 
labelled studies using phenylalanine-l-C• » with 
Impatiens' lead to the conclusion that both 
leucoanthocyanin and anthocyanin arc syn¬ 
thesised by parallel biosynthetic pathways. 

The double recessive combinations or b.ip 
a., bz.> and in Oo in the gene action scqLU'iwc 
accumulate leucoanthocyanidin whereas it was 
absent in double mutants of C' Uo, a^, 
r Uo and a.j alerone suggesting that b,r,, bco 
and in do not interfere with the synthesi.s of 
leucocyanidin whilst the O and recessive 
Co, T and Uj block it.‘ Though Pr/pr 

controls the hydroxylation. pattern of the 
leucoanthocyanidin and anthocyanidin its exact 
position in the known gene action sequence 
was not clear. The studies on the accumulated 
substance in the double mutants of Uj Pr 
(quercetin), and pr (Kaempferol) and Pr 
(leucocyanidin) and «o pr (Icucopelar- 
gonidin) suggest that Pr/pr acts prior 
to Aj and A.y in the: known gene action 
sequence.^ These observations emphasise a 
common biosynthetic pathway for leucoantho¬ 
cyanidin and anthocyanin (see Fig. 1). 

If leucocyanidin is a precursor in. antho¬ 
cyanin biosynthesis, then at least two stops 
such as chromogenation and glycosidation are 
necessary for conversion of leucocyanidin to 


OH 



QUERCEim 


kaempferol 


LEUCOCVANIDIN LEUCOPELARGONIDIM 


Fig. 1. Gene-controlled chemical pathway of anthocyanin synthesis in maize. 
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Table I 

The Rj valnies and absorptkm viaxima of the 
converted anthocyanidin and pure cyanidin 
chloride 


R/ values Absorption maxima in my 

Genotype-- 


Raw 

Forest al 

UV 

Visible 

a, .. 0-68 

0-48 

279 

541 

in as ..0*68 

0-47 

278 

542 

Cyanidin 0*69 

diloride 

0-49 

279 

543 

anthocyanin. 

In the 

known 

gene action 

sequence, there 

are only 

three 

genes A^, Bz^ 


and Bz.j, which may convert leiiieocyanidin to 
anthocyanin. The «ene could act in two 

different ways; either by direct conversion of 
leucocyanidin to cyanidin or on a common, 
precursor in the biosynthesis of these pig¬ 
ments. The glycosidation of quercetin to its 
3-glycoside (isoquercctin) by an enzyme from 
Bz■^^ pollen extracts suggests indircictly that 
this gene might control tihe glycosidation of 
anthocyanin molecule.*^ Further studies on 


isolation and characterisation of gene-con¬ 
trolled intermediates in anthocyanin biosyn¬ 
thesis, in maize, may unravel the mechanism 
of gene action at chemical level. 
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IN VITRO GROWTH REQUIREMENTS OF MATURE ENDOSPERM OF 

RICINUS COMMUNIS 
P. S. SRIVASTAVA 

DeparUiwnt of Botany, University of Delhi, Delhi-7 


OATSANGI and Mohan Ram (1965) succeed- 
^ ed in inducing ombr.yoid formation in the 
callus of mature cndcKspenn of Ricinus com- 
munis, but failed to obtain organogenesis. The 
present investigation was undertaken (a) to 
asL'ertain the growth reejuirements, and (b) to 
i‘xplore the pos.s'n)ility of induction of root 
and shoot- 

Ripe fruits wc‘re collected from the Dclihi 
University Campus. After removal of the 
fruit-wall and seedcoat, ihc! mature endo¬ 
sperm (with c‘mbryo intact) was washed with 
R’etavlon' (celriniid(‘ concentrate, diluted to 100 
times) and surface-sterilized with chlorine 
water for 10-12 min. The endosperm was then 
washed with sterile distilled water and soaked 
in it for 24 hr. This was then implanted asep- 
tically on modified White’.*-- semi-solid (agar 
O'SC/i) medium containing 2% sucrose (WB). 
The supplements used were : indoleaicetic acid 
(lAA), indolebutyric acid (IBA), indolepro- 
pionic acid (IPA), naphthalcncacetic acid 
(NAA), phenoxyarcctic acid (PAA), 2,4- 
dichlorophenoxy acetic acid (2,4-D), 2,4,5- 
trichlorophenoxyacetlc acid (2, 4, 5-T), adenine 
(AD), adenine sulphate (ADSO.j), kinetin 
(KN), benzyladeninc (BA), diphenyl urea 


( D P U ), 6- (7, 7-dimethylallylamino) -purine 

(6-7,7), SD 8339, triacanthine (TA), zeatin 
(ZN), myo-inositol, casein hydrolysate (CH), 
coconut milk (CM), and yeasft extract (YE). 
The effect of various sugars was also tested. 

On WB alone, WB + lAA, WB IBA, WB 
IPA, WB -h NAA, or WB -f KN, after six 
weeks, in 80% icultures, the embryo 
developed into a normal seedling (Fig. 
1, A). However, on WB-|-2, 4-D, germi¬ 

nation of tihe embryo was delayed and 
swelling of the radicle was observed after 3 
weeks. The endosperm showed only slight 
swelling and cracks but did not callus. On 
WB + 2, 4-D (2 ppm) H- KN (5 ppm) -|-YE 

(2,500 ppm), germination of the embryo was. 
altogether suppressed, and the radicle callused. 
Along the surface in contact with the embryo, 
the endosperm also proliferated forming a 
white, fluffy callus (Fig. 1, B). In subcultures 
maintained on the same medium, the endo¬ 
sperm callus showed satisfactory growth and 
became compact after four passages (each pas¬ 
sage of four weeks) (Fig. 1,C). 

Squash preparations of a 4-week-old endo¬ 
sperm tcallus revealed thin-walled cells of dif¬ 
ferent shape and size, while a 10-week-old 
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callus showed tracheid«.like cells with reticu- recorded after six weeks. 10“^ M produced best 
late thickenings. The sections (12-15/^ thick) growth of callus. 

pf a 12-week"Old icompact callus exhibited a In another set of experiments, sucrose was 
peripheral zone of cambium-like cells followed replaced by glucose, fructose, maltose ralh- 

by thick-rwalled cells simulating vascular bun- nose, arabinose, siorbose, galactose, lactose, man- 

dles (Fig. 1, I>), nose and cellobiose (all at equimolar concen- 

In one set of experiments different concen- tration of 10"^ M). Sucrose, glucose fructose 

trations of sucrose (O-SxlO-^M to 3*5 x and maltose were almost equally effective in 
10-^ M) were used, and fresh and dry weight bringing about both fresh and dry weight 



G. I, A“D. A. 6-week old noimal 
IS in a 8-week'old culture on WB -f 
same as for B, x 2). D. Vascular bi 


Callused endosperm and collapsed 
5; C.. Compact endosperm callus 
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increases of callus. These results are summa¬ 
rized in Table I. 

Table I 

Groioth of callus on WB with different 
supplements 


7r Increase 


Medium 

Concentration 

F resh 

Dry 



weight* 

weight* 

WBT sucrose (control)., 

10' M 

1,360 

375 

VVB +mannose 

lO'-' M 

145 

28 

\VTi-t2 4D 

lO *"’ M 

1,360 

430 

WB + 2.4. r>-T 

10 ' M 

605 

185 

\VB-f-SD 8339 

2*5 X lO-" M 

l,42n 

470 

WB+DPU 

2-5 X 10 "'^ M 

4 70 

MO 

WB+VK 

3,000 ppm 

1,425 

385 


Average of 48 cultures; growth period C weeks. 


Of PAA, 2,4-D and 2, 4, 5-T, at equimolar 
concentration of 10 • M, 2, 4-D was most effec¬ 
tive. 


Of SD 8339, KN, BA, 6-% 7; ZN, AD, TA 
and DPU, optimal increase of fresh and dry 
weight occurred with SD 8339', KN and 2K. 
DPU was least effective. 

Recently, the author isolated a white, fra¬ 
gile nodulated callus from the endosperm tis¬ 
sue grown on WB + 2, 4-D + KN + YE. This 
has been successfully subcultured on WB + 
CH (1,000 ppm). 

Thus, the mature endosperm tissue of Rici- 
nns communis can be stimulated to divide and 
form a continuously-growing callusl All efforts: 
to induce organogenesis in callused endosperm 
have not yet succeeded, and further studies in 
this direction are in progress. 

I am indebted to Professor B. M. Johri for 
guidance. 


1. Satsangi, Asha and Mohan Ram, U. Y., Phyto- 
morphology^ 1965, 15, 20. 


TRIE SYSTEMATIC POSITION AND OCCURRENCE OF PARIOGLOSSUS, 
(TELEOSTEI : GOBIOIDEA) IN INDIAN WATERS 

P. J. MILLER 

Zoology Department, The University, Bristol, BS 8 1 UG, England 


irpiiE marine gobioid. genus Parioglossus 
Regan 1912' (.syn. Herrea Smith, 1931,- not 
Herrea Whitley, 1930,'' replaced by Herreolus 
Smith, 1931') is of widespread Indo-Wcst Paci¬ 
fic distribution, and comprises four tiny spe¬ 
cies, the type P. iacniat'us Regan 1912, originally 
described from Aldabra,' P. rainfordi Mc¬ 
Culloch, 1921 (Bowen, Qucensland''0, P. bor- 
neensis Kournans, 1993 (Balikpapan, Borneo''), 
and P. dotui Toiniyania, 1958 (SW Japan*), the 
last reaching the maximum size of 37 mm*'' 
recorded for the genus. Parioglossus has been 
reviewed by Tomiyama," who provides a key 
and illustrations^ of these species. 

Because of its separate pelvic fins, Pario- 
glossus has been placed in the family Eleotri- 
dae of the suborder Gobioidea (Regan,Kou- 
mans"), whose largest family, the Gobiidae, is 
traditionally charaicterised by the possession of 
a shallow ventral disc formed by fusion of the 
pelvic fins. Although a classification of gobioid 
fishes based on their osteology was proposed 
many yearsi ago by Regan,"' and has been sub¬ 
sequently amplified (Gosline,!^ Hoesei-), most 
representatives of the suborder await compre¬ 
hensive skeletal investigation and, con¬ 
sequently, in several important monographs, 
have been arranged by external features 
(Herre,"i Kournans,'"i-' Smith,etc.). 


Recently, the present author has examined 
alizarin preparations! (Fig. 1) and radiographs 
of the skeleton in Parioglossus. While certainly 
gobioid, with unossified suspensorial foramen 
(bounded by symplectic, quadrate-, and pre- 
opercular), and upper (epaxial) and lower 
(hypaxial) caudal radials, the genus was found 
however to be gobiid rather than eleotrid in 
structure. Typical gobiid features displayed are 
the single pterygoid element in the palato- 
quadrate arch, markedly T-shaped palatine 
head, reduced hypercoracoid, five branchioste- 
gous rays, and only one epural plate in the 
caudal skeleton. Parioglossus may thus be 
regarded as a gobiid specialised externally by 
secondary separation of the pelvic disc (a 
trend recorded in many others of the same 
family"') and with further modifications!, such 
as incipient duplication of interspinous bones 
between neural and. haemal spines, forward 
shifting of the jaw articulation by suspenso¬ 
rial elongation, etc., probably (connected with 
its nektonic mode of life.i'^’i^ In all the latter 
features, Parioglossus shows' affinity with 
Ptereleotris Gill, 1863, Oxymetopon Bleeker, 
1861, loglossus Bean, 1882, and probably otlier 
genera, all larger free-s'wimming or burrow- 
dwelling gobiids with divided pelvic fins.^-’^®’"^ 
Another clue to relationships is afforded by the 
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cephalic lateral-line canal system in Pario- 
glossus, which is unusual among gobiids in 
possessing a separate interorbital canal on each, 
side, with five (including two terminal) pores. 
These features, together with general habitus, 
meristic features and behaviour, all resemble 
those of the very recently described Vomero- 
gobius flavus Gilbert, of tropical western 
Atlantic (Bahamas) occurrence.-^ The latter 
sitill shows union of the pelvic fins, although 
lacking an anterior pelvic membrane, and, ati 
least in adult males, has vomerine teeth, which 
could not be detected in Parioglossus. 

Among material studied were many Pario¬ 
glossus from Ratnagiri (Maharashtra, India) 
and now deposited in the British Museum 
(Natural History), Reg. No. 1960.12.30.32-61. 
These examples belong to the same species as 
that recorded from Ratnagiri by Ranade and 
Sankolli-i under the name of P. taeniatus, but 
agree exactly with Tomiyama’s description of 
P. dotui, and their dissimilarity with the true 
P. taeniatus has been confirmed by examina¬ 
tion of the type specimens of the latter 
[BM(NH) 1912.5.3.28-29]. Although some¬ 
what faded, the colour pattern of these two 
types closely resembles that shown by Tomi- 
yama for P. taeniatus. According to this author, 
P. taeniatus and P. dotui differ from the other' 
pair of species in the possession of a dermal 
ridge along the dorsal midline of the nape 
and of contiguous, dorsal fins. To identify 
these two species, P. taeniatus has a radial for¬ 
mula of D '2 1/13-14, A 1/13-14 ; about 90 scales 
in lateral series ; markedly convex caudal 
fin; and dark longitudinal bands on back, 
sides, and abdomen, with the upper and lateral 
ones continued on to the caudal fin (Tomi- 
yama,^ Fig. 3), while P. dotui is distinguished 
by D. 1/15-18, A1/15-19; about 100 lateral, 
scales ; truncate caudal fin ; and only dorsal 
and lateral bands, the latter forming a single 
short horizontal caudal mark along the proxi¬ 
mal lateral midline of this fin (Tomiyama,^ 
Fig. 4). In fact, the Ratnagiri P. dotui have 
radial formulae of Do 1/16-17, A 1/16-17 
(counting the terminal bifid ray as one in both 
fins) while the two syntypes of P. taeniatus 
have radial formulae of Do 1/16, A 1/15 and 
Do 1/15, A 1/16, and well separated dorsal 
fins, so that these criteria have less value for 
species definition than Tomiyama supposed. 
The possibility must be borne in mind that 
all four nominal species may be colour phases, 
of a single species, perhaps linked with sexual 
dimorphism in nuchal ridge and dorsal fin deve- 
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lopment. However, Dotu-^^ found ripe adults of 
both sexes with the livery of P. dotui (as 
P. taeniatus; Dotu, Fig. 1), the males show¬ 
ing a dark anal fin. 



Fivj. 1. Suspensorium and jaws (A), and caudal skele¬ 
ton ( B ), in Far io glossies dc tiii. 27 * 5 • h 5 • 0 and 24 • 5 -h 4 • 5 
mm re-pecUvely BMNH lyC0.l2.30. 32”(U, part) from 
Ratnagiri, India, Abbreviations: a, articular; den' 
tary ; ep, epural plate ; er., epaxial radial; hyomundi- 
bular; hp^ hy^jurals; hr., hypaxial radial; //i*, haemal 
spine; ///, meta^^terygoid ; maxilla; ns ., neural 

spine; op^ opercular; py palatine; pnty premaxilia ; 
pjy preopercular *, pty pterygoid ; <7, quadrate; syni- 

plectic ; so, subopercula’'. Scale 0«5 mm. 

Ranade and Sankolli-o described the vivid 
life colouration of P. dotui (as P. taeniatus) 
and found the species ‘common in the rock 
pools of brackish-water regions’ of the Ratna¬ 
giri coast. The biology, including embryology 
and postlarval development, of this speciesi 
(again as P, taeniatus) around the Japanese 
islands of Kyushu and Shikoku hasi been in¬ 
vestigated by Dotu.s There, P. dotui is a gre¬ 
garious inshore species, neritic at least during 
the day, and feeds on planktonic copepods. 
Breeding takes place from the beginning of 
July to September (Amakusa Islands!, Kyu¬ 
shu). In the case of P. taeniatus^ the original 
specimens were collected in the lagoon of 
Aldabra but, subsequently, intertidal occur¬ 
rence is'i reported in the Gulf of Siam (as 
Herrea formosa Smith) 2 and the Philippines 
(as Herreolus formosus),^^ where, at Port Hol¬ 
land (Basilan), Herre observed that a shoal 
would swim at the surface until disturbed and 
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then, seek refuge in the fouling growth on a 
nearby piling. Since the area of distribution: 
for P. dotui and P. taeniatus, is now known to 
be so extensive, it seems very likely that the 
latter, and other species of Parioglossus, will 
be recorded from Indian localities. 

The author is indebted to Mr. A. C. Wheeler 
for arranging the loan and radiography of 
ispecimens of Puriogl'ossus belonging to the 
British Museum (Natural History). 
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ROTATIONAL ANALYSIS OF THE C, SYSTEM OF SbF MOLECULE 
R. SHANKER and I. S. SINGH 
Spectroscopic Laboratory^ Banaras Hindu University, Varanasi-5 


^HE emission spectrum of SbF molecule as- 
“*• investigated by earlier workers."*-^ is known, 
to consist of three visible systems (A-^, A., and 
Ay) and four ultraviolet systems. (B, C^, C.j. 
and Cy). Patel and Abraham*^ have carried out 
detailed vibrational analysis of the Co and Cy. 
systems and concluded that both of these 
systems originate from a close lying upper 
triplet state. The vibrational frequencies of 
the two lowest known electronic states of this 
molecule are 609*0 and 612*6 cm-R The rota¬ 
tional analyses of the and Cy band systems 
have been reported by Sivaji and Rao’'> and 
Patel and Abraham^^ respectively. However, the 
transition involved in the Co band system has 
not been confirmed so far from a study of 
rotational analysis. 

The (0, 0) and. (0, 1) bands of the Co system 
excited in a quartz hollow cathode discharge 
tube have been recorded in the third order of 
a 35 ft concave grating spectrograph having a 
dispersion of 0*22 A/mm. With a slit-width of 
50' microns, an exposure of 10 hours was found 
sufficient tO' photograph the bands on Ilford 
Q-2 plates. 

Examination • Of the (0, 0) band of the Cy 
system (reproduced in Fig. 1) reveals the pre¬ 
sence of three heads of which two are strong 
and the third is weak. If we treat the two- 
stirong heads as P and Q heads of the s.ame 
band, we should expect for violet degraded. 


bands the separation between these to be larger 
for the (0, 0) band than for the (0, 1) band. 
However, our measurements^ show this separa¬ 
tion to be 3*45 cm ’ for the (0, 0) band and 
3*65icnri for the (0, 1) band. Furthermore, 
toward the shorter wavelength side of each, 
strong head, there arc two regions which give 
the appearance of band origins. This observa¬ 
tion prompted us t'o treat the two strong heads 
as belonging to two sub-bands of the same 
band system. Since the bands are violet-de¬ 
graded these heads are taken to be corres¬ 
ponding P heads of the two sub-bands. The 
Q head, of the lirst sub-band appears to merge 
with the P head of the second, sub-band or to- 
be lying very close to it, whereas the Q head 
of the second sub-band lies very near to the 
origin of this component. In the second sub- 
band, there are two intense branches running 
almost parallel to each other up to high J 
valuesi, which may be treated as Q and R 
branches. Also, a series of weak lines has been, 
picked out as a head forming P branich. In. 
addition, the rotational structure corresponding 
to the first sub-band dies out so rapidly after 
the head formation that no structure is observ¬ 
ed for this, component. These features indicate 
that this, band system may originate from a 
closfe multiplet upper state. In the second sub- 
band lying on the shorter wavelength side of 
the first sub-band, P, Q and R branches have 
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been picked out in both the (0, 0) and (0, 1) 
bands. The AiF'(J) =R(J) — Q(J) values for 
both the bands are found to be in very good 
agreement. No A-type doubling in the upper 
state could be detected as the combination 
defect is found to be negligibly small. 


F^=4356!.12 cm 


internuclear axis, is expected to be several 
hundreds whereasi for purely case (b), it should 
be very small (0 to 4). In the present case, 
Y zr A/B = — 10. Therefore, the close triplet 
state is considered to belong to an intermediate 
between case (a) and caSe (b). 



QCJ3 


L-f3=435 57.67 cm“* 

Fig. 1. (0, O) band 

The ele/ctronic configuration for the ground 
state of SbF molecule is : 

. (xcV- iwrry iVn}- .. -A 

The excited state for the present band system 
is' derived from : 

. (xa) (u?7r)‘ .... T/, "*77^. 

If we take ’*1T as the upper state and 
as the lower state, the theoretically predicted 
structure agrees well with the observed spec¬ 
trum of this band s'ystem. This transition 
gives rise to two components: 
siTi ” of which the first component is equi¬ 
valent to A*-A’ type and the second component 
to H-A type transition. It is also observed that 
there is a slight diffuseness and splitting in 
the lines at the tail end of each band. This? 
is probably due to the two isotopes of anti¬ 
mony Sbi^^ (56%) and Sb^^a (44%). The 
vibrational isotopic shift is clearly seen in the 
sub-bandsl of the (0, 1) band and is found to 
be 0-80 cm-'' being in good agreement with the 
calculated value. 

For 311^ state belonging to purely case (a), 
Y, the strength of coupling of the spin to the 


of t'li system of SbK 


The rotational constants of the upper and 
lower states have been determined and are 
collected in Table I. 


Table I 

Roiational constants of the upper and lower 
states of the ShF molecule 
(2250-2450 A system ) 


state 

1V=0'32 65 cm-^ 
A=^3-37 

Do'=0*42xl0“« cm-i 
^o'=l*77xlO '« cm 
Io^~ 85« 7 X 10“^'* gm cm“ 

^ 0 , 0 ” 43566* 5 cm 
Po, i=429d 9*0 cm“ ’- 


Xa^AoState __ 

B/ - 0-3095 cm"^ 

IV-^ 0*3085 cm-^ 

B/'-0-3065 cm -' 

*002 cm ^ 

Do"-^0*25 X 10 *' cm' ^ 
D/'-0-30xl0«cm'i 
/3,/'™-0*05x 10”'' cm“^ 
1-82x10^ '' cm 
I,/'—90-63 X 10“^" gm cm- 


1 Rochester, G. D. P//ys. Rev., 1937, 51, 486. 

2. Howell, H. G. and Rochester, G. D., Proc, P/iyx. 

Soe., 1939, 51, 329. 

3. Rao P. and Rao, P. T., Ind. J. Phys„ 1932, ?6, 

85. 

4. Patel, M. M. and Abraham, K. C., Ind. J. Pnre 

AppL P/iys., 19G9, 7, 641. 

5. Sivaji, Ch. and Rao, P. T., Crirr. Sci., 1069, 38, 

432. 

6. Patel, M. M. and Abraham, K. C,, Proc. PJiys. See. 

(A Phys, B), 1970, 3, 1183. 







STABILITY OF A HETEROGENEOUS CONDUCTING FLUID WITH THE 
COMBINED EFFECT OF CORIOLIS AND RADIAL GRAVITATIONAL FORCE 

N. RUDRAIAH and S. NARASIMHA MURTHY 

Post-Graduate Department of Mathematics, Visvesvaraya College of Engineering, Bangalore-1 


^NE interesting application of magneto- 
” hydrodynamic stability theory is in the 
study of oscillations in the atmosphere in the 
presence of solar magnetic field. In partiicular, 
considerable interest is attached to the flow of 
a fluid with a vertical gradient of density in 
meteorological problems. Recent space science 
research investigations show that there is a con¬ 
siderable effect of earth’s or the siolar magnetic 
held on a stratified conducting fluid in the 
atmosphere. Still more important, there is the 
Coriolis force to be considered. The stability of 
such fluids:, is, therefore, of importance in, 
meteorological problems. Recently, Rudraiah 
(1970) has investigated the stability of hetero¬ 
geneous incompressible, non-viscous perfectly 
conducting fluid between fixed coaxial cylin¬ 
ders with an applied magnetic fold in the azi¬ 
muthal direction and a radial gravitational 
force. The present purpose of this article is to 
examine the combined effect of icoriolis and 
radial gravitational forces with magnetic field 
on the stability of such a system. 

We consider the flow of a heterogeneous in- 
compressiible inviscid and perfectly conducting 
fluid between two co-axial cylinders of radii 
a and b, and with the flow and the magnetic 
field in the azimuthal direction. The stability 
equation, against axisymmctric disturbances of 
the type exp i (az — fit) (where /> i^ a complex 
quantity and « is a real positive number) and 
linearizing the basic equations is 

D (^iDrti,.) I X (r) n, - a-p„Uy 0, (1) 
where 

is the density, is the radial velocity 



X(r) (A,V,;-r^) - SrD(^")' 

- + g)d,..,- 2TrCD (^'’) [ 


The boundary conditions are 

= 0 at r = a, r = b (2) 

From the general definition of stability theory, 
we know that if C is real, the motion is) stable 
and if C is complex, the motion is unstable. 
We find the nature of C from the stability 
equation (1) by using the boundary condi¬ 
tions (2). For this', we multiply the equation (1) 
by where is the complex conjugate of 
integrating between a and b and using the 
boundary condition (2) and equating the ima¬ 
ginary part of the resulting equation to zero, 
we obtain 

h 

2C r 

(C?+-C?) J 'K: + KJ 

(I 

r I w,. \- dr = 0, (3) 

where 

K, = fD{p„Vo^r-) - SrD (^L")' 

- (>"' + g) DPo 
K. = Tp„(/5+;). 

^ - - l~ Dp„. 

P{) 

Hence, if ko does not change its sign in (a, h) 
and if 



then the motion is stable. We notice that the 
factor 1/'^) does not change its sign in 

(4), thus whether the motion is stable or un¬ 
stable will depend on the sign of K^. 

(i) If does not change the sign, the 
integrand will never be zero, and hence C = 0. 
This means that the motion is stable. 

(ii) Even if change^ its sign, but if the 
magnitude of the coriolis force is such that 
(4) is satisfied, the motion is stable. 

If, the coriolis force, magnetic field and gra¬ 
vitational forces are absent, then as can be 
seen from (3), the motion will be stable if 


S 


, cowling number 

PoU“ 




angular velocity 


P„/r‘^ D(Vq-t-) does not change its sign in (a, b). 

Thus we can conclude that the combined 
effect of magnetic field and coriolis! force is to 
add to the stability of the system. 
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CRYSTAL DATA OF SOME 
MONONUCLEOTIDES 

Disodium Salts of Adenosine (5') Triphosphate 
Trihydrate, Uridine (3') Phosphate Tetra- 
hydrate and Cytidine (S') Phosphate 
As part of a stereochemical analysis of the con¬ 
stituents of nucleic acids we have studied the 
spa 2 e group and cell dimensions of the nucleo¬ 
tides : disodium salts of Adenosine (5') Tri¬ 
phosphate Trihydrate [ATP (5') Na 2 . 3 H 20 ], 


monophosphoric acid (mixed isomers). 
of CMP (5') Nuo grow both as long ium 
very thin films. The crystals give brr. 
in wet condition. 

We thank Prof. P. S. Narayanan for- 
interest in this work. 

Dept, of Physics, B. Swaminatii 

Indian Institute of M. A. Visw ami 
Science, 

Bangalore-12, India, Mai/ 17, 1971. 


Table I 
Crystal data 


ATP (5') Nao.SHoO UMP (3') Nao 4 H 2 O CMP (S') N;., 


Formula 

Ci()Hi4N50i3P3.Na..3 HjO 

CsHiiNjOoP.Nao.lH.O 

CsHiaN^OsP.Naa. 

M.W. 

619-1 

440-2 

367-2 

System 

Orthorhombic 

Orthorhombic 

Orthorhombic 

a- 

31-62±0-l A 

6-476±0-002 A 

48-25±0-15 A 

b 

2l-13±. -05 A 

39-653±0-012 A 

20*87±0-07 A 

c 

7-13±0-03 A 

6-483±0-002 A 

9*l4±0-02 A 

V 

4765-28 A» 

1734-26 A^ 

92. 3-7 A^ 

z 

8 

4 

24 (?) 

^meas. 

1*797 gm. cm~^ 

1-689 gm. 

1-622 gm. cm”‘^ 

^calc. 

1-726 gm. cm~^ 

1*686 gm. cm“^ 

1-581 gm. cm-^ 

^(CuKa) 

36-9 cm“^ 

27-7 cm“^ 

25-2 cm-i 

Systematic 

hm /I’Odd 

/^OO /6-odd 

/600 /6-odd 

Absences 

0/60 /6-odd 

OkO ^-odd 

0/60 /6-odd 

001 ? 

Space group 

T2A2 

.P2i2i2 

P2i2i2 (P2i2i2i} 


Uridine (30 Phosphate Tetrahydrate [UMP (3') 
Nao.4 H 2 O] and of Cytidine (5') Phosphate 
[CMP (SONao], They were crystallized by slow 
diffusion of acetone into water solutions of the 
respective samples. The space groups were 
determined from Weissenberg and Precession 
photographs taken with CuK^ radiation. The 
densities were measured by the flotation 
method using mixtures of acetone and bromo- 
form and also of carbon tetrachloride and 
bromoform. A summary of the crystal data is 
given in Table I. 

ATP (S') ]Sra 2 grows as very thin, long andi 
flaky 'crystals from water-acetone mixtures. If 
grown from water-dioxane mixtures they were 
predominantly needle-like. Some of the dried 
crystals were quite stable to X-rays and gave 
data extending to the limit of the copper sphere 
of reflection. These crystals have the space 
group P2i2i2, unlike the ATP (5') Na 2 crystals 
(P 2 i 2 ;^ 2 j) whose structure was recently solved 
by Kennard et al (1970). UMP (S') Na^ were 
obtained as fine needles from uridine 2' (S') 


1. Kennard, O., Isaacs, N. W , Coppola, J. (t 
A, J., Warren, S., Motherwell, W. D. S . 
D. G., Wampler D. L., Chenery, D. H., 
A. C., Ann Kerr, K. and Riva Di Sanst vr 
Nature, 1970, 225, 333. 


STUDIES ON NUCLEIC ACID 
GALLOCYANIN REACTION 

In studies on suspended matter in sea,’ \l- 
was felt for an analytical method for deltn ;• 
nucleic acid along with phosphorus ant! i 
in microgram amounts of material. Tlu- 
bilities were investigated of adapting Eiii. 
histochemical method^ involving the i 
gallocyanin as a specific stain for nuclei t‘ . 

In the first set of experiments, 1 r. 
nucleic acid (pro analysi) was dissolved 
ml water containing 4 drops of ammonia 
solution of gallocyanin (GC 1) was prepai 
heating 0T5g gallocyanin (Bayer, Stai 
into solution in a 5% aqueous solution of f 
alum. The solution was filtered and galitf' 
reagent solution (GC 2 ) was' prepared by 
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ing the filtrate tenfold with 1 : 1 (v/v) sulphuric 
acid. 1 ml volumes of GC 2 solution were added 
to 0-4-2-0 mi volumes of nucleic acid solution. 
The reaction mixtures were made to final 
volumes of 10 ml with 1 : 1 (v/v) sulphuric 
acid. After 30 minutes’ reaction time the optical 
density was measured in Zeiss Elkophotometer 
Elko II (420 m/^ filter; 3 cm cell). Flresh 
reagent solutions were used throughout (cf. 
Sandritter et aV^ regarding influence of age and 
method of preparation of reagent on the reac¬ 
tion). Typical results are given in Fig. 1. The 
optical density for 100 mg nucleic acid is 0-001. 



FIG. 1. Optical density of nucleic acid-gallocyanin com¬ 
plex (Reag-nt GC 2). 

The sensitivity of the reaction could be increas¬ 
ed tenfold by modifying the experimental condi¬ 
tions as follows : Gallocyanin reagent solution 
(GC 3) was prepared by diluting 1 ml GC 1 solu¬ 
tion with 20 ml 40% (v/v) aqueous methanol. 
GC 3 solution was used between 24 and 48 hours, 
of its preparation. 0-4-2-0 ml of 0-01%' aqueous 
solution of nucleic acid was made to 2 ml volume 
and treated with 7 ml of 0-02 N HCl (pH = 
1-70) and 1ml of GC 3. The optical density was 
measured after 2 hours’ reaction time. Results 
are given in Fig. 2. The optical density for 100 ^g 



FIG. 2. Optical density of nucleic acid-gallocyanin com¬ 
plex (Reagent GC 3), 


nucleic acid is 0-01 which is identical with 
value obtained by Sandritter et alA who used the 
more elaborate procedure of precipitating the 
nuicleic acid-gallocyanin complex and dissolving 
the precipitate in urea before measuring the 
optical density. 

The present data indicate the scope of the 
nucleic acid-gallocyanin colorimetric reaction in 
cnviicnmentai surveys of the type recently 
reported.'"*'^* 

The author isi grateful to Prof. J. Krey under 
whose guidance the work was carried out at the 
Institute fiir Meereskunde, Universitat Kiel. 
His thanks are also due to Dr. A. K. Ganguly, 
Head, Health Physics Division, Bhabha Atomic 
Research Centre, Bombay, for his interest in 
the work. 

Health Physics Division, R. Viswanathan. 
Bhabha Atomic Research Centre, 

Bombay-85, March 6, 1971. 
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PHASE STUDIES IN THE SYSTEM 

Fcj; Ca(i_a;) Nb206 

The structures of columbite and fersmite have 
been studiedbut the present system is a new 
study. In order to study the phases developed 
during the substitution of Fe--^ by Ca--^, and to 
investigate the structural relation of fersmite 
(Ca Nbo 0(;) with icolumbite (Fe Nbo Oq), we 
synthesised the columbite, fersmite and the inter¬ 
mediate compositions (Table I) and made an 
X-ray study. 

The samples were prepared by mixing 
appropriate proportions of the component oxides 
followed by standard ceramic techniques. All 
the samples were fired at 1100° C for twenty 
hours and at 1350° C for five hours in air and 
quenched to room temperature. The X-ray 
patterns of these samples were taken by using 
a 14 cm diameter Debye-Scherrer camera with 
Fe Kct radiation. The patterns thus obtained 
were used for the phase studies and determina¬ 
tion of lattice parameters. The results are given 
in Table I, 
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Table I 

The system : Fe^. 


Sr. No. 

Composition 

MojecuUr weight 

Colour 

Density 

riuises present 


A 

FCq.sC 3.0.2^0206 

334*82 

Light grey 

4*55 

Columbite + Fersmite 

5*714, 3 15*05, c 

5-010 A 

B 

Feo.6C‘.io.4Hb20c 

3 1*64 


4*60 

Columbite + Fersmite 

5*737, 3 15*0‘), 6" 

5-058 A 

C 

Fco.4Cao.6Nb20G 

328*46 

Grey 

4*62 

Fer.<mite 

^7- 5*751; 3 1.7-U5, r 

5*00 A 

D 

Feo.oCuo .sNb^Og 

325*28 

- 

4* 65 

Fer.'mite 

rt “5‘760, 15*05, c 

5 • 1 09 A 

E 

Cd NbaOs 

322*10 

Light brown 

4*78 

Fer.'mite 

^-•--5*7()-1, 3 15*05, 

■ 5*169 A 


It is observed from Table I. that the synthetic 
fersmite is isostructural with the naturally 
occurring mineral, with a single phase. The 
lattice parameters of the synthetic and naturally 
occurring minerals are 


Lattice dimensions in A 


a 3 c 


Author 


Fcismite mineral 5*764 15*09 5*232 Hess and 

Trunipour'^ 

Syntheiic .. 5*764 15*05 5*169 Present >tudy 

It is expected that on introduction of a bigger 
ion Ca--^ (r = 0*99 A) substituting Fe“+ (r =z 0*74 
A), the lattice should expand. It is observed 
that the lattice increases along a^j and c^j axes, 
whereas along bQ axis it remains constant. Even 
on introduction of 20% of Ca-+ the fersmite 
phase appeared, but the lines of fersmite were 
very faint. On further substitution the lines 
due to fersmite were predominant. On intro¬ 
ducing 60% Ca-+ the columbite phase com¬ 
pletely vanished and only one phase of fersmite 
appeared. From this it can be inferred that the. 
columbite and fersmite are isostructural, i.e., 
the MOg polyhedra are linked together in chains 
along axis and the neighbouring octahedra 
share edges. 

Dept, of Structural V. V. Deshpande.* 

and Inorganic Chemistry, V. S. Darshane. 
Institute of Science, K. Rama Rao. 

IMagpur, 

February 24, 1971. 


*■ 

L 
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3 . 


Dept, of Chemistry, Rajaram College, Kolhapur. 
Tavora, Anais Acad, Brasileira dene, 1955, 27, 18. 

Rama Rao, K. aad Deshpande, V. V., Chsm. 

1968 22, 1418. 

Hess, H. D. and Tranipour, H. J., Am. Min., 1959, 
44 , 1. 


ELECTRIC DIPOLE MOMENTS OF 
SOME LESS STUDIED ALIPHATIC 
AMINES 

Electric dipole moments for normal as well 
as isopentylamines have not been reported 
earlier! except for the first members, ie., 
Ji-pentylamine-'-' and istopenlylamine.- Tho 
solution moments of alkylamines, in general, 
are found to be higher than their theoretically 
calculated or gaseous moments. Presence of 
association through hydrogen bonding and a 
positive solvent effect have been suggested as 
the main factors governing this increase. In 
the present paper the observed electric dipole 
moments of isopentylarninc, diisopentylamine 
and triisopentylamine in benzene have been 
analyzed in the same light. The moments for 
the last two amines are entirely new to the 
literature. 

Halverstadt and Kumlcr’s standard equation^ 
for polarization at infinite dilution (P^c^) was 
employed for evaluation of the electric dipole 
moments from the static dielectric constant 
and the specific volume data of amines in 
benzene solution. The detailed techniques have 
been described elsewhere.The variations of 
the dielectric constants and the specific volumes 
were found to be linear with concentration of 
solute (ranging from 0-009 to 0-01 by weight 
fraction). The constants, and Uj 

appearing in Halverstadt-Kumler’s equation, 
were evaluated by the method of least squares.!^ 
Benzene (S. Merck, G.R.), isopentylamine, 
diisopentylamine and triisopentylamine (all 
from BDH, England) were further purified by 
distillation in a quickfit apparatus under 
suitable conditions and the fractions boiling 
at 79-5° C, 95-96° C, 187-188“ C and 234° C 
respectively were collected for use. The 
measurements were made at 30° C. The results 
are summarized in Table 


No 13 1 

Mly 5, 1971 J 


LeUers to the Editof 


347 


Table I 

KU'cirlc dipole Dionicids for amines in- benzene 


(’ompound 



l*"CO 


obsd. 

Lsopeniylamine 

2-35 

0*22 

74-36 

28-71 

1-61 

1-5,3^^ 

Diisop'.ntyl- 

amine 

1-17 

0-16 

96-06 

52-U 

1-4S 

Triisopentyl- 

amiue 

0-28 

0-15 

100-20 

75-57 

Ml 


Note: (</) I'he uncertainty in the determination of 
fit, ji. the constants appearinj^ in Halverstadt-Kuniler’s 
equation and m- is db 0*dl in each, (fi) Ref. 2. 


Ammonia molecule is a flattened pyramid 
with nitrogen atom at the top. The molecule 
has a three-fold axis of symmetry ; the resultant 
dipole vector lies on this axis and makes an 
angle of 68° with H-N bond.*"^ Amines are 
formed by the replacement of one or more 
hydrogen atoms in ammonia by alkyl groups. 
The inclusion of an alkyl group in ammonia 
molecule should tend to decrease the overall 
moment of the molecule due to the fact that 

moment vector /^(R-N), 0*62 D, contributes 

-> 

lesser than the moment vector //-(H-N), 1*30 
D ; R representing an alkyl groupf^ This is, 
observed when we compare the gas moment 
of ammonia with those of amines. The calcu¬ 
lated moments for alkylamine and dialkyl- 
amine from the geometry of the ipolecules 

^ -p. -> 

assuming At(R-N), a^(H-N) and /^(C-N) to be 
equal to 0 -62 D, 1-30 D and 0*22 D respectively, 
and all the bond angles to be 110°, come out 
to be 1-27 D and 1-08 D respectively. These 
values agree well only with the gaseous 
moments of methylamine (1*28 D) and 
dimethylamine (1-02 D). The moments calcu¬ 
lated by Onsagar’s equation in case of ammonia, 
methylamine and dimethylamine in liquid 
state, have been found to be abnormally high 
suggesting the formation of associated complex 
through hydrogen bonding. The solution 
moments in benzene also differ very much in 
the magnitude probably due to such an asso¬ 
ciation of the molecules. Krishna and Sri- 
vastava-^ found n-pentylamine possessing a 
comparatively high moment of 1-62 D in ben¬ 
zene, which has been attributed to the same 
effect. The solution moments of these amines 
are also governed by a positive solvent-effect 
as suggested by Higasiio and observed in 
number of cases in this laboratory.^’^^’^- 
The electric dipole moments of isopentyl- 
amine in the present report (Table I) are 


found to be higher than the calculated or 
gaseous values available for some of the first 
Jnembers of the homologous series. This may 
partly be due to the presence of positive 
solvent-effect. The greater difference of 
moments in case of isopentylamine and diiso- 
pentylamine is in accordance with the expecta¬ 
tion of their tendency of associated complex 
formation through hydrogen bonding. The 
present observed moment for isopentylamine 
(1-51 D) is in good agreement with that 
reported by Rao- in benzene at 30° C (1*53 D). 
The gas moments for all the three compounds 
or solution moments for diisopentylamine and 
triisopentyliamine are not available in the 
literature for comparison. However, a perusal 
of the results in Table I indicates that the 
electric dipole moment of diisopentylamine is 
slightly high. 

The authors are thankful to the C.S.I.R. 
(Hew Delhi) for the financial assistance in the 
progress of this work. 

Dept, of Chemistry, Bal Krishna. 

University of Allahabad, x\hmad Masood. 
Allahabad. Bhartendu Prakash." 

March 13, 1971. 
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(±)-SYLVETERPIN AND m-CINEOLE 

As a prologue to our study on the stereo¬ 
chemistry of sylveterpins, we reo[uired pure 
samples of (±)-sylveterpins (I, X = OH) and 
m-cineole (II). 

Two optically inactive sylveterpins, m.p. 94° 
and 127° designated respectively as cis- and 
trans-carveterpin are known Of these, the 
lower melting modification was prepared by 
sulphuric acid catalysed hydration of dihydro- 
carvestrenol (III),^’^ and the other form, from 
trans-carvestrene dihydrobromide (I, X = Br) 
by treatment with silver acetate and sub¬ 
sequent hydrolysis of the diacetate by alcoholic 
potash.1’3 



III IV 


Concerning m-cineole, Perkin and Tattersall^ 
noted its formation during the reaction bet¬ 
ween methyl magnesium iodide and ethyl 
cyclohexanone- 3 -carboxylate. The incomplete 
study of the action of 15% aq. oxalic acid on 
sylveterpineol, viz., a mixture of m-menthenols 
(III) and (IV) by Haworth, Perkin and 
Wallachs apparently suggested the feasibility 
of exploiting this raw material for securing 
m-cineole. Kuczynski® obtained the oxide by 
refluxing (+)-cis-sylveterpin, m.p. 75° [pure 
sample melts at 84° (unpublished result) ] with 
5 % aq. oxalic acid. 

On the whole, there is no guarantee to the 
homogeneity of the sylveterpins and m-cineole 
referred to in literature. 

Stirring of (±)-sylvestrene dihydrochloride 
(I, X = Cl) (17 g) with 2% aq. sodium hydro¬ 
xide (850 ml) at 70-75° during 5 hr afforded 
cirude carveterpins (14*3%, m.p. 75°) which 
by the use of tic [Kiesel-G-plate; ethyl 
acetate/n-hexane/n-butanol ( 1 : 2 : 1 ); detec¬ 
tion by vanillin in cone, sulphuric acid] 
showed the presence of two components. 
Upon repeated fractional precipitation from 
benzene/petroleum ether (40-60°), the mixture 


was resolved into pure tic (as above) terpins; 
cis 0-25%, R, 0*76 ; trans 2-4%, 0*66 ; their 

melting points coincided with literature 
values.i’^ The preparation of the terpins 
from (±)-sylvestrene dihydrochloride is novel. 

When sylveterpineoF (50 g), b.p. 90- 
92°/5mm, (a)^25 + 46 . 70 ° (CHCI 3 , c 1-0), 
1-4782 was refluxed for 5 hr with 15% aq. 
oxalic acid (500 ml), dehydration occurred 
and pure [pic (column SE-30, temp. 125°), 
single peak; tic as above in benzene/acetone 
( 8 : 2 ), single spot; R^ 0 * 86 ] m-cineole was 
obtained (5-4%). The structure of m-cineole 
as (II) is established for the first time by 
spectral data. I.r. (neat) spectrum disclosed 
bands at 2915 and 2955 cm"^ ( ~ C-H), 
1455 cm-i ( >c<H ). 1355 and 1365 cm'i 

[ - C(CH 3 ) 2 ], 1075 and 1140 crn'i ( ■ C-O-C ^) 
and 890 cm"i r(CH 2 ring) and n.m.r. (60 MHz. 
CCI 4 )spectrum showed signals at 8*7 (s, 3H, 
CH 3 ), 8-8 and 8*85 (s, 6 H, gem - dimethyl), 
and 7*6-8*5 (complex m, 9H, 4 X CHo, CH). 

Satisfactory elemental analyses were obtained 
for the compounds reported here. 

In the above discussion we have retained 
the dS’-trans configuration of the sylveterpins 
as in literature. 

Department of Chemistry, P. M. Abraham. 

Christian Medical College, J. Verghese. 

Vellore-2, February 17, 1971. 
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OXIDATION OF FLUOREN-9-OLS 
BY Cr (VI) 

The oxidation of a number of secondary alcohols 
by Cr(VI) hasl been studied in recent times.^ 
Conflicting views on the mechanism of these 
reactions have been expressed especially regard¬ 
ing the nature of the loss of the secondary 
hydrogen .2 We have now chosen an interesting 
series of substrates, namely, fluoren- 9 -ol and 
its substituted derivatives. In continuation of 
our earlier work,^ we are now investigating 
thoroughly the kineticsi of these reactions. The 
kinetics of the oxidation of fluorene by Cr(VI) 
have been reported to be complicated,^ 
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However, the oxidation of fiuoren-9-ols are 
clean exhibiting a total order of two (Fig. 1) 
being first with respect to each one of the 
reactants (Table I). 



Fig. 1 . [Fluoren-9~ol] = 0*005 M; [CrOa] = 
0*003002 M; /x = 0*2; Solvent; 80% HOAc-20% 
I-IaO (v/v); Temp.: 66® C. 


Table I 


Solvent: 80% 

HOAc-20% HaO(v/v); ^ 
Temp. 56° C 

= 0*2 

[Fluoren-9- ol] 

[CrOa] 

X'lXlO*' sec-"- 

*fexl0‘ 

0-00500 M 

0*003002 M 


1-89 

0*01012 

U*002100 

1-88 

1-85 

0*01212 

0*002100 

2-28 

1*88 

0-01439 

0-002100 

2*75 

1*91 

0*01648 

0*002100 

3-19 

1*94 

0*01868 

0*002100 

3*47 

1-86 

0*02089 

0*002100 

4-02 

1-92 

0*02310 

0*002100 

4-44 

1*92 

0-02500 

0*002100 

4-88 

1*95 

0*02500 

0*003017 

4*68 

1-87 

0*02600 

0*004121 

4*57 

1-83 

0-02600 

0*006020 

4*63 

1*85 

0*02500 

0*006005 

4-04 

1*86 


* Litre rnole"^ sec \ 


The investigations were made in binary 
solvent mixtures of acetic acid and water under 
conditions of constant ionic strength. 

A comparison of the rates of oxidation of the 
2-substituted fluoren-9-ols (Table II) reveals 
that electron withdrawing substituents retard 
the rate, 


Table II 

Solvent: 80% HOAc-20% HgO (v/v); iu = 0*2 
Temp, 65® C 


Substituent 


/C2XIO® lit. 
mole“^ sec~^ 


-H 

18*9 

-NOo 

6*3 

-NHg 

26*0 

-Cl 

3-67 

-Br 

9-45 

-I 

9-31 

-CN 

6-86 


A plot of log k against yields a p value 

of — 0-786 (correlation coefficient = 0 * 9670 ) 
(<r values were employed since substituents 
at the 2 position are meta related to the reac¬ 
tion centre). This probably indicates the forma¬ 
tion of an ele^ctron-deficient carbon centre in, 
the rate-limiting step due to the cleavage of the 
C-H bond.- Small negative p values of this 
order have been obtained in the Cr(VI) oxida¬ 
tions of p-substituted a-phenyl ethanols (p = 
— 1 * 01 ) para-substituted toluenes(p = — 1 * 2 ),^ 
diaryl carbinols (p = —- 0 * 54 ),'^ and para-sub- 
stituted mandelic acids (p = —1 * 51).8 

The definite rate benefit with increasing con¬ 
centration of acetic acid in the medium [e.g., /Co 
(litre mole~^ sec"^) values at 55® C in 70-30, 
80-20 and 90-10 acetic acid-water mixtures are 
9-44 X 10'^ 18*9 X 10-^ and 39*3 X lO'^ respec¬ 
tively] is in conformity with the observations on 
other systems. The energy of activation for 
the oxidation of fiuoren-9-ol by CrCVT) in 80- 
20 (% v/v) acetic acid-water mixture is 13*73 
k ca.ls per mole and the entropy is — 24*8e.u. 

Department of V. M. Sadagopa Ramanxjjam. 

Chemistry, N. Venkatasubramanian. 

Vivekananda 
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Madras-4, February 24, 1971. 
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A STEREOSPECIFIC CLAISEN/STOBBE 
CONDENSATION 
ABSTRACT 

The alkoxide catalysed ^ rescxioa of methyl 
phenylacetate and aromatic ^ aldehydes gives 
quantitatively a mixture of els ct-^rbomethoxy- 
stilbene and cfs a-carboxystiibene simultaneously. 
The configuration of the add has been 
established; and it has been shown that it is 
not a hydrolytic produa of the ester. The 
simultaneous formation of the products is 
explained as being formed through the stabler 
erythro diastereomer of the initially formed 
oxyanion, which undergoes elimination to give 
the Claisen product, and forms a /g-laaone 
which deaves to the Stobbe produa. 

The Claisen condensation of methyl phenyl 
acetate with aromatic aldehydes gives a-carbo- 
methoxystilbene.i It is found that the alkoxide 
catalysed reaction of methylphenylacetate and 
aromatic aldehyde gives a mixture of cis a- 
carbomethoxystilbene and cis a-carboxystilbene 
in quantitative yields, e.g., with benzaldehyde in 
potassium tert. butoxide at room temperature 
a-carbomethoxystilbene (60%) and cis a- 
carboxystilbene (I) (40%) are obtained. 

The configuration of the acid has been estab- 
lished by its U.V.s-s 220 x 1^1 (log*4-28), 

278 mg (log f 4-21) and its m.p. 172 (and m.in.p 
172-3') with an authentic sample of cis-a- 
carboxystilbene prepared by the method of 
Buckles and Hausman.3 

Ph^ ^Ph 
C=C 

^COOH 

1 

It is unlikely that the acid is formed as a 
hydrolytic product of the ester, because the 
ester when kept under identical experimental 
conditions !could be recovered quantitatively. 
Further, the rates of saponification of the ester 
under conditions approaching experimental con¬ 
ditions, as well as, reported in the literature^ 
are extremely low. 




Current 
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The simultaneous formation of the products* 
can be explained as follows. The initial con¬ 
densation of the phenyl acetate anion with the 
carbonyl of the aldehydes will lead to the 
oxyanion. The stabler erythro form-"^ (II a) of 
the oxyanion through its suitable conformer 
(II b) for trans p'-elimination will lead to the 
Claisen product a-carbomethoxysliibene ; the 
conformer (II b) is also sterically particularly 
suitable to form a />'-lactone which on cleavage 
will lead to cis a -carboxystilbeno in a Stobbe 
type of mechanism. 

The details will be published elsewhere. One 
of us (B. H. P.) is grateful for a CSIR Fellow¬ 
ship. 

Department of Chemistry, B. H. Patwahdiian. 
Nagpur University, G. Bagavant. 

Nagpur, May 17, 1971. 
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SYNTHESIS OF 
iS-l-NAPHTHYLALANINE AND 
^-(9-PHENANTHRYL)-ALANINE 

We required large quantities of /j-1-naphthyl- 
atanine (I) and /?-(9-phcnanthryl)-alanine 
(II) for the synthesis of naphthoindolizidino 
and phenanthroindolizidine derivatives as 
antileukamia agents.^ They have been now 
prepared in good yields by making use of the 
acetamidomalonijc ester synthesis. 

Diethylacetamidomalonate (4-74 g) was 
refluxed with sodium ethoxide obtained from 
sodium (0-5 g) and absolute ethanol (40 ml) 
for 2 hours. l-Chloromethylnaphthalene (4 g) 
was then added and the whole reaction mix¬ 
ture refluxed for 4 hours on sand bath. It 
was then cooled and the solvent evaporated 
at reduced pressure. The thick syrupy liquid 
was then diluted with water and kept over¬ 
night in freeze. The separated diester (III) 
was filtered, purified, by (chromatographing 
over alumina using chloroform as eluent and 
finally crystallised from benzene-petroleum 
ether mixture in colourless crystals, M,P. 108°. 
Yield 6-5 f, 
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Carbonyl absorption in IR region 1750 cm“i 
(ester > C = O group) and 1685 cm-i (Amido 
>0=0 group). 

The above diester (III) (5 g) was refluxed 
with hydrobromic acid (48%; 30 ml) for 8 
hours' Hydrobromide separated on cooling and 
crystallised from water, m.p. 263° (decomp.)- 
Free amino-acid was preicipitated by treating 
the above hydrobromide with ammonia, /i-1- 
Naphtihy] alanine- crystallised' from water. 
M.P. 240°. Yield 2*8 g 



Similar condensation of 9-chlorometiliyl- 
phenanthrene with diethyl sodio acetamido 
malonate gave the diester (IV). It crystallised 
from benzene-petroleum ether mixture. M.P. 
142°. Yield 40%. This diester (IV) on hydro¬ 
lysis with 48% hydrobromic acid followed by 
treatment with ammonia afforded /j-(9-phen- 
anthryl) alanine. M.P. 210°. 

All compounds described above gave satis¬ 
factory analytical results. 

Thanks arc due to Professor E. Gellert, 
Wollongong University College, Wollongong, 
Australia, for the IR Spectra, Professor 
S. Sethna for his interest in the work and 
Dr. S. S. Lele for microanalysis of the samples. 
Chemistry Department, D. O. Shah. 

Faculty of Science, K. N. Trivedi. 

M.S. University of Baroda, 

Baroda-2, March 2, 1971. 
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A NOVEL SYNTHESIS OF 
2, 1-BENZISOTHIAZOLE 
(THIOANTHRANIL) 

Only three methods of preparation of 2, 1- 
benzisothiazole (thioanthranil) (1) have so far 
been described in the chemical literature. The 
first two involve the reduction of o-nitro- 


toluene-a-thioP or the oxidation of o-amino- 
toluene-a-thiol the third and most recent 
method utilises the» reaction between o-toluidine 
and thionyl chloride in boiling xylene solution.^ 



We now wish to report a fourth synthesis. 
3-Amino-2, 1-benzisothiazole (2), which is 
readily prepared^ by a two-step reaction from 
the commercially available o-aminobenzo- 
nitrile,is diazotised with hydrochloric acid 
and sodium nitrite. Treatment of the resulting 
diazonium chloride solution with alkaline for¬ 
maldehyde solution, or with hypophosphorous 
acid, affords thioanthranil in moderate yield. 

Since a considerable number of substituted 
3-amino-2, l-benzisothiazoles is known, 
and since certain 2, l-benzisothiazoles possess 
potent biological activity, especially gastric 
antisecretory activity,this reductive deami¬ 
nation procedure may prove of some value in 
preparing not only thioanthranil itself but also 
substituted thioanthranils not readily acces¬ 
sible by the earlier methods. 

Experimental 

3-Amino-2, l~benzisothiazole (2)-^ (1*0 g) 

was dissolved in warm hydrochloric acid 
(1-3 M; 32 ml). This solution was cooled in 
an ice-bath, when the amine hydrochloride 
separated. Aqueous sodium nitrite 
solution (10%; 4 ml) was added portion- 

wise with shaking; the final mixture was 
allowed to stand for about 10 minutes to com¬ 
plete diazotisation, and was then added slowly 
to a stirred mixture of formalin (37% HCHO ; 
5 ml), water (13 m'l) and sodium hydroxide 
(2.*0g). The rapid decomposition of the 
diazonium salt, and consequent evolution of 
nitrogen, caused some frothing during this 
addition. The mixture was then steam-dis¬ 
tilled, and the distillate extracted with diethyl 
ether. Evaporation of the dried extract 
afforded thioanthranil (2, 1-benzisothiazole) 
(1) (0-35 g, 40%), which was identified by 

comparison of its n.m.r. and infrared spectra 
with those of an authentic sample, and by 
observation of the m.p. of the picrate deriva¬ 
tive. The latter m.p. and mixed m.p. was 
123-125° (lit.« 123-124°). 
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Hypophospihorous acid was equally effective 
as the alkaline formaldehyde in the second step 
of this procedure. 

Dept, of Chemistry, Michael Davis. 

La Trobe University, K. S. L. Srivastava. 
Bundoora, Victoria 3083, 

Australia, March 9, 1971. 
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2-(2-QUINOLYLAZO)-4-PHENANTHROL 
AND ITS METAL CHELATES 
2-HYDRAziN‘OQxnNOLiNE WHS prepared by the 
method of Perkin and Robinson'^- and 9,10- 
phenanthrenequinone was prepared by the 
method of Schultz. 


chromatography in which only one spot was 
obtained. Analysis of the compound corres¬ 
ponded with the molecular formula C 23 HJ 5 N 3 O. 

QAP is a dark brown solid. It is insoluble 
in water, dilute acids and alkalies. However, 
it is| soluble in acids (pH < 2) to give a cation, 
yellow in colour which is due to the protona- 
'tion of the nitrogen in the quinoline ring. In, 
strong alkalies (pH >10) it is slightly soluble 
to give an anion, pink in colour on account of 
/the loss of a proton from the hydroxy group. 
It is soluble in methyl alcohol, ethyl alcohol, 
1 ,4-dioxane, carbon tetrachloride, chloroform, 
isopropyl alcohol and benzene. 

In addition to metal ions listed in Table I, 
QAP has been found to form coloured chelates 
with Co(II), Ni(II), Ag(I), A.u(III), Sb(III), 
Ca(II), Ba(II), Sr (II), Bi(in), Os (VIII) 
and U(VI). The colour reactions are particu¬ 
larly sensitive for zinc, cadmium, mercury, 
copper, nickel, iron, cobalt and palladium. 

The pH of the solution is of great importance 
for the formation of the chelates and minimum 
pH for chelation varies from metal to metal. 
All these chelates are insoluble in water. How¬ 
ever, some of the chelatesj are soluble in com¬ 
mon organic solvents. The colours of these 
chelates are recorded in Table I. 


Table I 

Colour of metal chelates of QAP (Solids and in organic solvents) 

Mecal ion Solid CCI4 CHCI3 CJIo CH 2 CI 2 


Zn (II) 


Red 

Red 

Cd (11) 


Violet 


Cu (li) 


Blue 

Blue 

Fe (II) 


Red 

Red 

V (V) 


Green 

Green 

Pd (II) 


Pink 


Hg (II) 


Pink 

Pb (II) 



Red 

Mn (II) 


Red 

Nb (V) 


Yellow 

Yellow’ 

Ta (V) 


- 


2 • 4 g of 

9, lO-phenanthrenequinone 

was dis- 


solved in one litre of aqueous methanol (80%) 
and a solution of 2*0 g of 2 -hydrazinoquino- 
line in 50 ml of 6 M HCl was added with con¬ 


stant storing. The resulting solution was 
neutralized with ammonia solution when a 
dark brown precipitate of 2 -( 2 -qumolylazo)- 
1-phenanthrol (abbreviated asJ QAP) separated 
out, the yield being 90%. The product was 
recrystallised from ethyl alcohol and its melt¬ 
ing point was found to be 234-36° C. The 
purity of the sample was checked by thin layer 


Red 

Red 

Red 

blue 

Blue 

Blue 

Red 

Red 

ived 

Green 

Green 

Green 

Pink 

Pi’nk 

Pink 

Red 

Red 

Ked 

Yellow 

Yellow 

Yellow 


One of the authors (R. N. V.) is thankful to 
the Council of Scientific and Industrial 
Research (India) for the award of the Junior 
Research Fellowship. 

Dept, of Chemistry, R. N. Virmani. 

University of Delhi, B. S. Garg. 

DeIhi-7, R. p. Singh. 

March 4, 1971. 
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SYNTHESIS OF 
y-PYRONOCHROMANONES 

In our previous communicationswe have 
reported that the cyanoethylation of hydroxy- 
coumarin derivatives followed by hydrolysis 
and cyclisation affords a convenient method 
for the synthesis of linear and angular 
a-pyronocihromanones. The present communi¬ 
cation describes the synthesis of 7 -pyrono- 
chromanones by the application of cynoethy- 
lation on hydroxy cihromone, flavone and 
isoflavone derivatives. 

7“Hydroxy-2-methylchromone when reacted 
with acrylonitrile in the presence of alkali 
afforded the nitrile I a, m.p. 152-54° (Found 
C, 68-4; H, 5*0 ; N, 6-3 Calcd. for ; 

C, 68*2 ; H, 4-8 ; N, 6-5%) which was hydro¬ 
lysed to the corresponding propionic acid I b, 
m.p. 169-71° (Found C, 63-1 ; H, 5-1 Calcd. 
for C, 62*9; H, 4-9%). The latter- 

on cyclisation afforded only one compound 
(TLC) m.p. 183-85° (Found C, 67-3 ; H, 4-7 
Calcd. for ; C, 67-8 ; H, 4-3%) which 

on the basis of the n.m.r. spectrum wasi 
assigned the angular structure 11 a. The 
protons and H,, were identified as doublets 
(5 CHC1./6-95 and 8*25, J=9 cps). It gave 
a 2 ,4-dinitrophenylhydrazone m.p, 286-8.8° 


(Found : 

N, 

14-1 Calcd. 

for 


N, 13 * 7 %). 






/\ 
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I 
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Ph 
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Ph 
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Similarly, 7 -hydroxyflavone (nitrile I c, m.p. 
135-37° ; Found C, 74-0 ; H, 4-7; N, 4*9 Calcd. 
for ; C, 74-2; H, 4-5; N, 4-8%); 

acid Id, m.p. 247-49° ; Found C, 69-2; H, 4-8 
Calcd. for C, 69-7 ; H, 4-5%) also 

yielded only the angular chromanone II b, 
m.p. 218-20° (Found C, 74-0 ; H, 4-2 Calcd. for 


CigHisO^; C, 74-0; H, 4*1%) as indicated 
by its n.m.r. spectrum. The protons and 
were identified as doublets (5 CDCI 3 6*98 
and 8 * 22 , J == 9 cps). It gave a 2 ,4-dinitro- 
phenylhydrazone, m.p. 265-67° (Found N, 11*9 
Calcd. for ; N, 11-9%). 

7-Hydroxy-2-metihylisoflavone (nitrile I e, 
m.p. 144-46°; (Found C, 74-1 ; H, 4-9 Calcd. for 
C, 74-6; H, 4-9%: acid If, m.p. 
182-84°; Found C, 70-5; H, 5-0 Calcd. for 
C, 70*4 ; H, 4-9%) also gave only 
lie, m.p. 184-86° (TLC) (Found C, 74*5; 
H, 5-0 Calcd. for ; C, 74-5 ; H, 4-5%) 

whose structure was confirmed by its n.m.r. 
spectrum which showed the protons and 
as doublets (S CDCI 3 6-93 and 8*28, J-9 
cps). Its 2 ,4-dinitrophenylhydrazone melted 
at 268-70° (Found N, 11-3 Calcd. for 
N, 11*5%). 

It is interesting to note that whilst 7-hydroxy- 
coumarin derivatives gave both the linear and 
the angular chromanones, in the case of the 
chromone and fiavones only the angular deri¬ 
vative is obtained. 

The cyanoethylation of 5-hydroxy-2-methyl- 
chromone and 5-hydroxyflavone failed to occur 
even under drastic conditions and the original 
compound was recovered unchanged. This is 
probably due to the hydrogen-bonding between 
the hydroxyl and the carbonyl groups which 
is also reported^ to inhibit other reactions such 
as methylation. 

Organic Chemistry J. R. Merchant. 

Research Labs., J. R. P'atell. 

Institute of Science, Mrs. S. M. Thakkar. 
Bombay-32, February 20, 1971. 
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EFFECT OF AN INTRAUTERINE 
CONTRACEPTIVE SUTURE ON THE 
UREA CONTENT OF UTERINE 
FLUID OF RATS 

It has been reported that an intrauterine 
contraceptive device (lUCD) causes a marked 
increase in urea concentration of uterine fluid 
in women; the blood urea level, however, 
continues to be within normal range.i’2 it has 
been suggested that because of its well-known 
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protein denaturing action,-^ suoh excessive quan¬ 
tities of urea in the uterine fluid of lUCD 
fitted women may be detrimental to the viabi¬ 
lity of the preimplantation blastocystd’- The 
present communication records a similar in¬ 
crease in urea level of the uterine fluid of rats 
fitted with an lUCD. 

Colony-bred albino rats (120-130 g) of the 
Institute were fitted with a surgical nylon 
suture in the right uterine horn under asepsis 
according to the procedure described previouslyd 
The contralateral horn served as the sham- 
operated control. The animals were maintained 
in air-conditioned (75±2°F) quarters' under 
standardized husbandry conditions throughout 
the experimental period. The uterine fluid 
from each horn was aspirated under sterile con¬ 
ditions 300 days after insertion of the device 
or sham operation. The fluids! from 3 uterine 
horns from a particular side were pooled (total 
15 animals) and each sample (0*4-0*5ml) 
was centrifuged in cold at 3,000 r.p.m. The 
clear supernatant was taken for estimation of 
urea by the procedure of Tarnoky.'* For com¬ 
parison, the blood urea level of the same ani¬ 
mals was d.etermined. 

The urea concentration of the uterine fluid 
of lUCD horn (74-17 ± 0-44 mg/100 ml) was. 
found to be about 50% higher than that of 
the control horn (49-48 ±: 1-19 mg/100 ml, 
P<0-01). Nevertheless, the blood urea level 
(59-87 ± 1-76 mg /100 ml) was within normal 
range and 25% lower than that of the uterine 
fluid from lUCD horn (P < 0-01). 

It is thus apparent that as in women,an 
lUCD causes a marked increase in urea con¬ 
centration of the uterine fluid in rats without 
causing any change in its blood level. It has 
been reported that in this rodent species blasto-- 
cysts undergo degeneration as they enter the 
uterine horn bearing an lUCD-'* ; the ‘delayed 
implanting’ blastocysts also meet with the same 
fate in the lUCD-fitted horn.'^ It has been, 
opined that the toxicity of the uterine luminal 
milieu is responsible for such degeneration of 
the preimplantation blastocysts.-^The pre¬ 
sent results suggest that the lUCD-induced rise 
in urea level contributes importantly to the 
transformation of the uterine fluid into an un- 
physiological medium for survival of the 
blastocysts. 

This investigation was supported by grants 
from the Ministry of Health and Family Plan¬ 
ning, Government of India, and the Ford 
Foundation. The authors are grateful to 
Dr. M. L. Dhar for his interest in this; study. 
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HAEMAGGLUTINATING ACTIVITY IN 
NORMAL CULTURE FLUID OF AEDES 
ALBOPICTUS CELL LINES. 

Abstract 

Normal non-infected culture fluids of Aedes 
albopictus larval cells showed haemagghidnating 
(HA) activity. Such activity was observed 
occasionally with the culture fluids of Aedes 
aegypti, but not with Aedes w-dhus and Aedes 
vHtatns cells. The demonstration of HA activity 
in the extracts of freshly hatched A. albopictus 
larvae as well as in freshly set up primary cul¬ 
tures indicated that this phenomenon in the 
culture fluids of A. albopictus is not due to 
extraneous viral contamination of the culture 
but is probably the inherent property of the 
mosquito cells. 

While studying haemaggiutinating (HA) and 
complement fixing (CF) antigens in Singh’s: 
Aedes albopictus (ATC-15) cell culture infected 
with different arboviruses, it was noticed that 
the culture fluid from non-infected A. albopictus 
cells also agglutinated goose erythrocytes. 
Further characterization of this haemagglutinin 
was carried out with a view to find out whether 
this was due to extraneous viral contamination 
of the culture/ or due to an inherent property of 
the cell itself. 

Erythrocytes from different species of animals 
including goose, rooster, human ‘ 0 ’ group, 
guinea-pig and sheep were tested and it was 
found that only goose, human ‘ 0 ’ group and to a 
certain extent guinea-pig erythrocytes gave 
agglutination. Optimum pH for agglutination 
was 6-0. Culture fluids from freshly seeded A. 
albopictus (137th passage) when tested on 
second or third d'ay showed low HA titres of 1 in 
4 or 1 in 8 . However, in lihe older cultures, ie., 
10 to 14 days after seeding, there was an increase 
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in HA titres, reaching 1 in 32 or 1 in 64. The 
HA titres were not very consistent and varied in 
different batches of culture fluids. Treatment 
with protamine sulphate or acetone did not 
significantly affect the HA, except for an 
occasional improvement in the pattern. The HA 
activity was heat labile (56° C for 30 min.). 
Antisera of Japanese encephalitisi, West Nile, 
dengue types 1, 2, 3, 4, chikungunya and Batai 
viruses prepared in mice did not inhibit the 
ihaemagglutination. Furthermore, the extra¬ 
cellular fluid from normal non-infected cell 
cultures did not react in CF test with antisera 
prepared against chikungunya or polyvalent 
group A sera (obtained from Communicable 
Disease Centre, Atlanta, U.S.A.). 

Differential centrifugation of the normal 
culture fluids at 6,000 G for one hour, and 105, 
400 G. for 2 hours showed that the haemag- 
gl,utinin could be sedimented only at 105,400 G. 
HA activity was not observed in the intracellular 
material which was obtained by removing the 
culture fluid, followed by washing the cell sheet 
with balanced salt solution and breaking the 
cells by freezing and thawing with the same 
quantity of fresh medium. However, low grade 
activity was detected in the sediment aftet 
centrifugation at 105,400 G for 2 hours and at 
a iconcentration ten times the original volume. 
Haernadsorption was observed with goose cells, 
but the optimum pH for this phenomenon was 
6*2 or 6-4. 

It was thought that this culture which was at 
137th passage level might have been con¬ 
taminated by some extraneous virus. A. albo- 
plctus (ATC-15) cell cultures stored in liquid 
niirogen at earlier passage levels (14th and 34th 
pas ages) were, therefore, revived and tested 
for HA. It was found that these cultures aiso 
contained such HA activity. The other two cell 
lines of A. alhopictus, ATC-16 in 71 passage and 
ATC-18 in 67 passage, maintained in this labora- 
toi'y, also showed HA activity. Three sets of 
A. alhopictus primary cell cultures prepared on 
different days also developed HA activity by 14 
to 21 days, after seeding. 

Cell cultures prepared from larvae of other 
two species of mosquitoes, namely, Aedes 
w^alhus'^ and Aedes vittatus- failed to yield 
haemagglutinin at any time, although occasional 
HA was present in cell cultures prepared from 
larvae of A. aegypti. The culture fluid of A. 
alhopictus showing HA activity was inoculated 
in A. w-^alhus culture. These inoculated culture 
fluids of A. lo-albus were tested subsequently 


for the presence of HA activity, but were found 
negative. 

Freshly hatched larvae of A. alhopictus were* 
sonicated thrice, for a period of one minute each 
with one minute interval with Branson sonifier, 
model W 185 E. The suspension was centrifuged 
at 800 G for 15 minutes. The supernatant was 
found positive for HA activity and the titre waS' 
between 1 in 4 to 1 in 16. This activity was 
unaffected even after treatment with acetone. 

The extracellular media or intracellular 
material of Singh’s A. alhopictus (ATC-15) cell 
line showing HA activity did not show any sign, 
of sickness or mortality in infant mice when 
inoculated intracerabrally. However, Banerjee 
and Singh** showed that chikungunya virus after' 
several passages in A. alhopictus cultures loses 
its mouse virulance, without affecting itsi 
infectivity to Vero cultures. Therefore, the 
extracellular fluid showing HA activity was 
tested for cytopathic effect and production of 
plaques in Vero cultures and found to be 
negative. 

These preliminary studies indicate thiat the 
haemagglutinin in normal non-inf ected A. 
alhopictus cell cultures is not due to the presence 
of any extraneous viral agent but is probably 
due to some inherent property of the cells or 
could be due to some latent virus present in the 
larvae. Further characterisation of this 
haemagglutinin is in progress. 

The authors are grateful to Dr. K. M. Pavri, 
Deputy Director, Virus Research Centre, Poona, 
for her keen interest and helpful suggestions. 
Virusi Research Centre', S. N. Ghosh. 

Indian Council of U. K. M. Bhat. 

Medical Research, 

Poona, India. February 24, 1971. 
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FREE AMINO-ACIDS IN THE TISSUES 
OF BELOSTOMA INDICA LEP. ET SERV. 

(HEMIPTERA: BELOSTOMIDAE) 

The amino-acid constituents of the tissues of the 
carnivorous Hemipteroid insects are not well 
known. The only tissue which has been analysed 
to And out amino-acid constituents is the 
haemolymph of Rhodnius proUx'Usi’- and Belo- 
stoma sp.** The amino-acid constituents of the 
midgut, haemolymph, thoracic muscles and the 
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ovaries of the adults of Belostoma indica have 
been analysed by the author to find out the 
distribution of free amino-acids in these tis¬ 
sues. 

The adults of Belostoma indica were collected 
from places near the street lights on the bank 
of a nearby river. The insects were washed 
several times with distilled water and dried with 
filter-paper. The hindleg of the insect was- cut 
at its base and the clear drops of haemolymph 
oozing from the wound were coll0cted on strips, 
of filter-paper. After drying, the parts of the 
strips containing haemolymph were directly 
placed in 90% ethanol for about 2 hours after 
which the strips were removed from ethanol 
and discarded. 

The midgut, thoracic muscles and ovaries were 
dissected out from the anaesthetised insects and 
the adhering tissues; were cleared off. The con¬ 
tents were removed from the midgut. The tissues 
were then washed twice in distilled water and 
dried over filter-paper. Each tissue was then- 
crushed on a separate piece of chromatographic 
paper and the spot so obtained was quickly 
dried. The part of the paper containing the 
material was then cut into small pieces which 
were wrapped in another piece of filter-paper. 
The packet containing the material was kept 
in 90% ethanol for about 2 hours after which 
it was removed from ethanol and disicarded. 

The ethanolic extract of each tissue was- 
concentrated and directly applied to a sheet of 
chromatographic paper Whatman No. 1 with 
the help of a platinum wire. Two-dimensional 
chromatograms of each tissue were prepared in 
7 i-butanol, acetic acid and water (4 : 1 : 1) and 
phenol, water (4: 1). .The amino-acids were 
located by spraying the paper with 0*2% 
ninhydrin. The amino-acids of the chromato¬ 
grams of unknown material were identified by 
comparing them with the chromatograms of 
standard known amino-acids which were 
prepared under similar conditions. 

Sixteen amino-acids namely, alanine, arginine, 
cystine, glutamic acid, glycine, histidine, 
isoleucine, leucine, lysine, methionine, phenyl¬ 
alanine, proline, serine, threonine, tyrosine 
and valine were detected both in the midgut and 
haemolymph of Belostoma indica. This suggests 
that these amino-acids have diffused into the 
haemolymph from the midgut. Pant and 
AgarwaF detected tryptophan in traces in the 
haemolymph of Belostoma sp. studied by them 
and which is not present in the haemolymph of 
the species analysed by me ; in addition the 
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present species contains arginine in high con¬ 
centrations which was not detected by them. 
These differences in the composition of the 
haemolymph suggest that the species) of Belo¬ 
stoma analysed by them was probably different 
from that analysed by me. Lefroy* has recorded 
two species of Belostoma from India. 

All the amino-acids of the haemolymph except 
methionine, phenylalanine and tyrosine are 
present in the thoracic muscles of Belostoma 
indica. The absence of these three amino 1 acids 
and the presence of an unidentified ninhydrin 
positive compound in the muscles suggest that 
these changes have occurred during metabolism 
in this tissue. The metabolism of phenylalanine 
is well known, it is converted into tyrosine''''^^ 
and the derivatives of tyrosine are used in cuti:le 
synthesis and melanogenesis."-^ 

Except methionine and proline all the amino- 
acids of the haemolymph are present in the 
ovaries which contain tryptophan in addition. 
The absence of methionine and proline in the 
ovaries suggests the incorporation of these 
amino-acids in the formation of eggs. 

My grateful thanks are due to Dr. R. Raksh- 
pal. Professor of Zoology, University of Luck¬ 
now, for supervising the work and for 
constructive criticism. 

Research Entomologist, A. P. Saxena. 

U.P. Institute of Agricultural 
Sciences, 

Kanpur-2, February 24, 1971, 
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MANGO DECLINE CAUSED BY CATION 
AND ANION IMBALANCE 

Although mango decline is becoming a 
serious problem in the northern region 
of our country, there seems to be no 
attempt made to ascertain its possible 
causes. The symptoms first appear on the old 
leaves with the collapsing of leaf tissues in 
clearly defined marginal areas of brick red 
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colour towards the tip. Later, with increas¬ 
ing severity almost the entire lamina gets 
affected (Fig. 1). The younger leaves in 



Fli;. 1. Leaf burn symptom in mango. A. Tip-burn; 

B. Affected marginal areas; C. Severity of tip burn. 

general remain unaffected upto initial two 
months of their emergence. 

With a view to ascertaining the causes of 
this malady in the popular commercial 
varieties of Chousa and Dashehari, growing 
in the orchard of Indian Agricultural Research. 
Institute, New Delhi, leaf samples collected 
from healthy and diseased trees were analysed 
for the chloride, potassium, calcium and 
sodium contents on dry weight basis.' The 
amount of chloride in scorched leaves was', 
found to be more than that of the healthy 
leaves in both the varieties (Table I). In 
scorched leaves of Chousa it was about four 
times more whereas in the case of Dashehari 
it was twice that of control. 

Table I 

Levels of different nutrients in healthy and, 
scorched leaves of mango 
(Data expressed as percentage on dry weight basis) 
Condition 

Variety of Cl K 2 O CaO Na20 

leaves 

Chousa Healthy 0*24 0*68 1*78 0*06 

Scorched 0*87 0*49 2*06 0*10 

Dashehari Healthy 0*09 1*08 1*40 0*09 

Scorched 0*16 0*47 2*64 0*11 

The accumulation pattern of calcium and 

sodium in the healthy and scorched leaves 

was similar to that of chloride but potassium 
showed a peculiar trend in both the varieties ; 
the amount of potassium in scorched leaves 
being less as compared to control in both the 
cases. However, it was difficult to say 
whether the scorching was due to the toxicity 


of chloride ions or due to the efteci,.M cationic 
imbalance. To arrive at a better understand¬ 
ing of the actual process another experiment 
.was undertaken in which sprays of 2% NaCl, 
NaHCO^ • acd Na 2 S 04 were given to induce 
artificial scorching of leaves. Analysis of 
both the healthy and artificially produced 
scorched • leaves, taken from the same tree, 
for their chloride, potassium, calcium and 
sodmhi content, revealed that 'natural 
symptoms of scorching of leaves resembled 
with the artificially induced symptoms by 2% 
spray of NaCl (Table II). 

Table II 

Levels of different nutrients in healthy and 
artificially produced scorched leaves of 
mango var. Dashehari 
(Data expressed as percentage on diy weight basis) 


Variety 

Condition 

of 

leaves 

Cl 

K.O 

CaO 

NaoO 

Dashehari 

Healthy 
Scorched 
{2% NaCl 
spray) 

0*09 

0*25 

0-90 

0-45 

1-82 

1-82 

0*10 

0*47 

The amount 

of chloride in 

the 

artificially 


induced scorched leaves by 2% spray of NaCl 
increased approximately three times, while the 
content of potassium was reduced to half as 
compared to the healthy leaves of the same 
tree. These observations suggest that potas¬ 
sium deficiency with which the symptoms of 
this disease resemble is not the cause but a 
consequence of chloride ion toxicity. 

Division of Horticulture R. M. Panbey. 

and Fruit Technology, G. C. Sinha. 

lARI., New Delhi-12, P. K. Majtjmder. 

February 8, 1971. R. N. Singh. 

1. Homer, D., Chapman and Parker, F., Pratt. Methods 
of Analysis for Soils^ Plants and Water, University 
of California, Division of Agricultaral Sciences, 
1961. 

SEXUAL REPRODUCTION IN TWO 
SPECIES OF CHAETOMIUM 

Sexual reproduction has been studied in 
Chaetomium hrasiliense/ C. elatum,- C. globo- 
sumj^’-^ C. spiralCy^ and C. trigonosporum.^ 
Cytomorphology of sex organs in C. hostry-^ 
chodes and C. succineum is reported in this 
communication. These were cultured on PDA. 
The mycelium with sex organs, at various 
stages of development, and proto-perithecia 
were fixed in 'Carnoy’s fluid for 18-20=hr, 
transferred to -70% -ethanoly' and stained with 
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V pfjIP' ^”*u' ^/“‘“‘’’”’“”t 0 siry(iodesZo 9 i. Figs. 1-3. .Stages in the development of ascogoniam, 

u Ju ^ °t°Perithecium, x 400. Fig. 6. L.s. submerged perithedum showing portion of neck projecting 
beyond the agar surface, x 215. Fig. 6. L.s. normal peritheciutn showing paraphyses traversing the central cavity, 
and well-developed ascogenous system at the base of perithecium, X 180. Figs. 7-14. Chaitomium sticcimum 
Ames. Figs. 7-9. Stages in the development of ascogonium, X-Sao. Figs. 10-12. Stages in the develop- 
merit of ascus ; l-nacleate, (Fij. 10), 4-rmcleatc ^ (Fig» ll), j;an^. mature ascus with 8 ascospores (Fig. 12), 
X 480. Fig. la. ^ L.s. mature,^ dehisced perithecium showing;/ostjole, and a large central cavity, X 215. 
Fig. 14. L.s. perithecium sho\Aing a well-developed ascogenous system (note the uninucleate young asci, 
binucltate ascogenous cells, and 1, 2, 4, and 8-nucleate asci), X 215. 


propionocarmine. The sjerial sections (5-8 m) of 
mature perithecia were stained with haema- 
toxylin. 

The developmental morphology is similar in 
C. bostrychodes and C. succineum. The asco- 
gonium (Fig. 1) arises laterally and while 
tihe terminal portion gets spirally coiled, thei 
stalk remains erect (Figs. 2, 7). Meanwhile,, 
accessory branches arise from the stalk of the 
ascogonium (Figs.. 3, 8, 9), enclose the termi¬ 
nal; !Coil, and their continued growth contri¬ 
butes to a pseudoparenchymatous sheath 
(Fig. 4). The young perithecium (Figs. 6, 14) 
comprises a few ascogenous icellsl enclosed by 
a 4- to 6-layered wall ; the outer two layers 
form the carbonaceous zone. Uniseriate hairs, 
develop from the outermost layer of perithe- 
cial wall. The expansion of the perithecial 
cavity is accompanied by the formation of the 
ascogenous system. While the ascogenous cells 
are multinucleate, the hyphae are binucleate. 
The two nuclei of the ascus primordium fuse 
followed by meiosSs and mitosis resulting in 
eight nuclei (Figs. 10-12). These are arranged 
linearly in the elongated ascus in C. succi- 
neinn, but irregularly in the club-shaped ascus{ 
in C. bostrychodes (Figsj. 6, 12). The cells of 
the inner layers of perithecial wall break down 
and are represented by a cytoplasmic mass 
(Fig. 13). The spores escape through the 
os;tiole in C. succineum, while in C. bostry- 
chodes they escape nol) only through the ostiole 
but also by the separation of ostiolar ring 
along with the terminal hairs from the main 
body of perithecium. Submerged perithecia 
lacking normal organization have been noticed 
in. C. bostrychodes (Fig. 5). 

Gries'^ reported a functional antheridium, 
and an ascogonium which later differentiates 
into ascogenous hypha in C. bostrychodes and 
C. globosum. Such structures have not been, 
reported by later workersi’**’®’-^ nor did I ob¬ 
serve them. The ascogenous cells are reported 
to be uninucleate in C. trigonosporum^ and 
C. globosum'^’- and multinucleate® in C. succi- 
7ieum and C. bostrychodes, , ' 

The author is grateful to Dr. K .G. Mukerji 
for guidance. 


Dept, of 'Botany, V. Ranga Bag. 

University of Delhi, 

Delhi-7, March 3, 1971. 
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CARPOPHORE-INDUCING FACTOR 
FROM SEEDLINGS OF VALLISNERIA 
SPIRALIS 

The in vitro formation of normal fruiting 
bodies^ in ’ basidiomycetes is one of the most 
challenging aspects of fungal morphogenesis. 
Various nutrient media have been devised in 
recent years for the artificial culture of basi¬ 
diomycetes. There are, however, very few re¬ 
ports of the induction of fruiting bodies by 
diffusible substances originating either from 
■the same fungus or from other micro-organ- 
is;ms.^-'^ Leonard and Dick-^ were able 
to isolate and partially characterise a sub¬ 
stance (FIS) from Hormodendrum clado-^ 
S(ponoides, capable of inducing fruiting bodies 
in Schizophyllum commune. 

During my studies on the germination of 
seeds of Vallisneria spiralis, I observed nume¬ 
rous fruiting bodies of Coprinus lagopus asso¬ 
ciated with the seedlings growing in a petri 
plate containing sterilized moist sand (Fig. 1, A, 
B). It was of,interest to find out whether the 
association was specific or' accidental. Experi¬ 
ments were done to ascertain: (a) whether 

there is a particular substance secreted by the 
roots of' the seedlings that diffuses into the 
sand and promotes the .forifiation of carpo¬ 
phores, (b) wheth:er‘the in vitro grown plants 
(axenic cultures of Vallisneria) also release 
a substance Which -promotes fruiting, (c) if 
the mycelia or the-spores of Coprinus contain 
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a faictor which can initiate fruiting in the same phores were discharged with such, force that 
fungus, and (d) if the substance could be the gill portion invariably got stuck to the 
characterised chemically. surface of the flask and a black mass of spores 



FIG. 1, A-C. (A) Petri plate stiowing fruiting initials of Coprinus^ which are white (arrow-marked), amidst 
Vallisneria seedlings (masked by the colour of the sand), (B) Spoie prints of Coprimis on the inner surface 
of petri plate cover. (C) Fruiting bodies on agar medium containing invitro extract. Note that the stipe of 
one of the fully developed fruiting bodies has broken (arrow). The black patches on the medium (arrow) 
indicate the areas covered by discharged spores. 


Seedlings grown in sterile sand were care¬ 
fully removed and the ^and was washed 
repeatedly with sterile distilled water. The 
lealchate was collected and filtered through 
Whatman No. 1 filter-paper. The clear solu¬ 
tion thus obtained is being referred to in this 
communication as the in vivo diflusate. As a- 
control sterilised sand in which no seeds were 
planted was washed and filtered. Seedlings 
were also grown in White’s liquid medium. The 
medium from which the seedlings were re¬ 
moved after 20 days served as the in vitro 
diffusate. White’s basal medium in which no 
plants were grown served as the icontrol. The 
spore and mycelium were gently separated from 
the sand and washed in the same manner and 
the diffusate collected and filtered as before. 
Ten ml of the diffusate, whether from in vivo, 
in vitro, or from the washings of the culture 
of the fungus, were added to the simple agar 
medium and autoclaved at 15 lb p.s.i. for 20 
minutes. The controls were also treated iu the 
same manner. Pure cultures of Coprinus were 
inoculated in these media. The cultures were' 
kept in continuous light during day and total 
darkness during night at 25 zt 2° C. Six flasks 
(250 ml capacity) were used for each treat¬ 
ment. 

Firuiting initials. appeared seven days after 
inoculation on the medium containing the in 
vivo diffusate and attained a length of 0 * 5 cfn in. 
10 days. Differentiation of the fruiting bodies,, 
required another four pr five days. The carpo-. 


was scattered on the medium (Fig. 1, C). In the 
controls;, vegetative growth was very poor and 
there were one or two raised areas which did 
not differentiate further even after 20 days. 
Whereas five fruiting bodies were formed in 
each flask containing the in vivo diffusate, only 
one was formed when the in vitro diffusate 
was used. No fruiting bodies were formed in 
control flasks or in those containing extract.'; 
of spores and mycelium of Coprinus. 

Concentrated in vivo, in vitro diffusates and 
their Icontrolfe were subjected to thin layer 
chromatography (TLC) to find out if there were 
any significant differences among them. No 
identifiable sugars or amino-acids were detected 
in the in vivo and control diffusates. However, 
some unidentifiable spots were s’een on the 
chromatogram of the in vivo diffusate. The 
in vitro diffusate and the controls showed no 
spots other than sucrose which was present in 
White’s basal medium. 

That the diffusate from the seedling roots 
of Vallisneria .contains a substance capable of 
inducing fruiting bodies in Coprinus is evi¬ 
dent from, the above experiments. There were 
50 seedlings growing in a petri plate contain¬ 
ing sand, whereas only one or two seedlings 
were growing in eaich test tube containing 
White’s basal medium. The difference in the 
number of fruiting bodies developing on media 
supplemented with in vivo diffusate and iii 
vitro diffusate is probably because of the con- 
ceutratiop of th^ fpetpr, The potentiality of 
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water extracts to induce fruiting even after 
autoclaving at 15 lb p.s.i., for 20 minutes, sug¬ 
gests that the substance i^ water-soluble and 
heat-stable. 

I am grateful to Professor B. M. Johri for 
fa^cilities and encouragement, and to Dr. K. G. 
Mukerji and Mr. V. Ranga Rao for their 
valuable .help in carrying out the investiga¬ 
tion. 


Dept, of.Botany, . .. M. C. Uma. 
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Delhi-7, March 3, 1971. 
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REVIEWS AND NOTICES OF BOOKS 


Laser Interaction and Related Plasma Pheno¬ 
mena. Edited by H. J. Schwarz and H. Bora. 
(Plenum Publishing Corporation, New York, 
N.Y. 10011), 1971. Pp. xiv + 509. Price 

$ 25.00. 

The words of the acronym may not be re¬ 
membered but one knows that Laser isi a new 
.scientific device that produces the most power¬ 
ful beam of monochromatic light. A laser beam 
directed to the moon and reflected back from 
it has been observed. The latest practical 
applijcation of laser is its use in lighthouse to 
.show greater penetration through rain and fog. 

The potentiality of high-power lasers to 
produce extremely high temperatures in inter¬ 
action with plasma has been shown by recent 
researches and with advances in laser techno¬ 
logy and the use of magnetic methods of con¬ 
taining plasma,' energy production by control¬ 
led nuclear fusion may be a distant possibility. 
Low-power lasiers as intense monochromatic 
sources have revived interest in Raman Spec¬ 
troscopy for the study of the structure of com¬ 
plicated molecules. Tihe use of laser in medi¬ 
cine, photography, interferometry, holography, 
etc., is' coming into prominence. Developments! 
in laser physics and laser applications have 
been rapid and dynamic and there is a need 
for a publication which will introduce the 
subject and review the latest researches in the 
various fields of study that have been opened 
up by this new technology. The present book 
does just that. 

It contains the Proceedings of the First 
Workshop of Laser Interaction and Related 
Plasma Phenomena, held at Rensselaer Poly¬ 
technic Institute, Hartford Graduate Centre, 
Connecticut, in June 9-13, 1969. The Proceed¬ 
ings comprise review talks presented and dis¬ 
cussed at the Workshop by a group^ pf. inter¬ 


national scientists drawn from universities and 
development laboratories and actively, connect¬ 
ed with research and technology in this field. 

The material in the book is divided into five 
sections dealing with historical information on 
laser interaction and plasma phenomena, 
principles of interaction of low laser radia¬ 
tion, experimental and theoretical work on 
laser produced plasmas, and thermonuclear 
fusion: A. S. G. 


Theory and Practice o£ Infrared Spectroscopy 
(Second Edition). By N L. Alpert, W. E. 
Reiser and H. A. Szymanski. (Plenum Pub¬ 
lishing Corporation, 114, Fifth Avenue, New 
York, N.Y. 10011), 1970. Pp. xiv + 380. Price 
$ 18.50. 

This. is a thorough and uptodate text-book 
on infrared spectroscopy which presents in a 
, lucid manner the basic concepts; of IR, the 
necessary theory, instrumentation and practi¬ 
cal use of this techniQUe in, research and 
industry. The first edition of the book by two 
of . the authors! (H. A S.) and (N. L. A.) 
appeared in 1964 and was well received. In 
the present second edition, in the production 
of which a third author has co-operated, the 
text has been revised to reflect the current 
developments in this subject and new addi¬ 
tions! of importance have been made. 

• After an introductory chapter, the second 
and third chapters are devoted to instruments 
and accessories in which a type of widely used 
infrared spectrophotometer is( described and 
its operational efficiency and dependance on 
variable parameters are discussed. Thei two 
major chapters in the book are the fourth 
(pp. 77-183) and the fifth (pp. 184-302), the 
fohner providing the fundamental theoretical 
bapk^^ound.. to the subject, while the latter is 
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concerned with the ua(c of group frequencies 
for structural analysis. These are followed by 
short chapters on quantitative analysis, sample 
handling techniques, and spectra and refer¬ 
ence library. 

The text contains a number of IR spectrum 
charts and about 40' enlarged charts', that could 
not be accommodated in the page size, are kept 
'in a pocket on the inside of the back cover. 

The second edition is sure to have asi good 
a reception as' the first by all (those whO' use 
infrared spectroscopy in research—especially 
chemists doing structural work—and in rou¬ 
tine control work in industrial development. 

, A. S. G. 


International Tables of Selected - Constants 
(Vol. 17). Spectroscopic Data Relative td 
Diatomic Moleculesi, Director : B, Rosen. 
(Pergamon Press, Ltd., Headington HiU 
Hall, Oxford), 1970. Pp. 515. Price not 
given. , 

The first edition of these Tables giving col¬ 
lected information about the electronic spec¬ 
trum and spectroscopic properties of diatomic 
molecules; was published in 1951. A- work of 
tills kind rapidly becomes out of date, and 
more so now because of the fact that the last. 
20 years has seen large increase in the number 
of diatomic molecules for which - spectrosfcopic 
data are available, and moreover, the extent 
and precision of the data have increased. New 
techniques like high temperature micro-wave 
spectroscopy and mass-spectrometric studies' 
of high temperature equilibria have furnished 
new data not known before. 

In the present edition, therefore, the Tables' 
have been completely recast and it is, in fact, 
an independent and new work brought out by 
the coiliaborative effort of more than 30 spec- 
troscopists. It gives a nearly complete survey 
of the literature on the properties of diatomic 
moleicules up 'to the end of 1967, and includes 
the more important work| published in 1968 and 
1969 also. The publishers proposed to keep the 
information up-to-date by issuing annually 
critical abstracts which will contain all the 
numerical information of the kind' which isi 
given in the preslenti volume. 

This new edition^ together with the proposed 
Abstract Service, will be indispensable refer¬ 
ence sources to all spectroscopic laboratories.. 

A. S G. 


ANNOUNCEMENTS 

The Indian College of Allergy and Applied 

Immunology $ 

The Fifth Convention of I.C.A.I. will be held 
from 28th to 30th October, 1971, under the 
auspices of the Department of Allergy and 
Applied Immunology, S.M.S. Medical College 
and Hospital, Jaipur. In addition to the scien¬ 
tific presentation of the papers in the field of 
Allergy, Applied Immunology and related 
subjects, there will be a Symposium, on Bron¬ 
chial Asthma. A scientific exhibition will also 
be held at that time. 

Those desirous of presenting papers should 
communicate to the Chairman, Scientific Com¬ 
mittee, and send the abstract not exceeding 
300 wordsl before 30th, July and full text of the 
paper not later than 30th August 1971. 

Award of Research Degrees 

Andhra University has awarded the Ph.I). 
degree in Mathematics, to Shri V. V, Rama 
Rao; Ph.D. degree in Nuclear Physics to 
Shri M. L. Narasimha Raju; D.Sc. degree in 
Geology to Shri K. Kameswara Rao. 

Kamatak University, Dharwar, has awarded 
the PhD. degree in Chemistry to Shri S. R. 
Betkerur. 

Osmania University, Hyderabad, has award¬ 
ed the Ph.D. degree in Botany to Kumaxi 
Prathibha Chakrapani. 

Utkal . University, Bhubaneswar-4, has 
awarded the Ph.D. degree in Ohemistry to 
Shri B. C. Dash. 

ERRATUM 

Curr. Sci, June 20, 1971, p. 319, column 1, 
para 1, line 15, for (propylene) read (buty¬ 
lene) . . 


Books Received 

Morphology. (First Edition.) By P. B. Vaidya. 
(Dastane Ramachandra and Co., 456, Ravivar 
Peth, Poona-2), 1970. Pp. vii + 138. Price' 
Rs. 5*50. 

Far-Infrared Properties of Solids. Edited by 
S. S. Mitra and S Nudehnan. (Plenum Pub- 
lisihing Corporation, 114, Fifth Avenue, New, 
York, N.Y. 10011), 1970. Pp. xv + 287, ’ 

Equations of State for Solids at High Pressure 
and Temperature. By V. N. Zharkov and 
V. A. Kalinin. (Plenum Publisliing Corpora¬ 
tion, 114, Fifth Avenue, New York, N.Y. 
10011). Pp. x-f 257. 


2878-71. Published by S. R. S. Sastry, Manager, Cuftent Sdcncc Association, Baiigalore-6, and Printed 
by V. J. F. Jetodaaofi, at The Bangalore Press, B^aga]ore-18. 





ON C-N, C = 0 AND C=S BONDS IN AMIDES AND;_THI0AMIDES 


K. VENKATA RAMIAH 

Department of Physics, Osmania University PosUGraduate Centre, WarangaUl (A.P.) 

AND 

V. VENKATA CHALAPATHI 

Department of Physics, Sri Venkateswara University Post-Graduate Centre, 

Ananthapur (A.P.) 


TN amide moi'ecules, no single valence bond 
structure is consistent! with all their pro¬ 
perties. Two possible structures! contribute to 
the resonance hybrid with the dipolar reso- 
nanice structure making substantiali contribution 
to the ground state of these molecules giving 
partial single and double characters to the CrrO 
and the C-N bonds. The bond lengths of the 
C=0 and the C-N bonds of several amidesi 
have been determined by X-ray diffraction and 
microwave spectroscopic methods), i-"* Using 
this bond length data, Morris and Orville- 
Thomas.® have calculated the bond orders of 
the C=0 and the C-N bonds of the amidesi 
taking into consideration (i) the presence of 
delocalised 7r-bonding, and (U) the ionic cha¬ 
racter of the bond. The values of the bond 
lengths and the bond orders of the C=0 and 
C-N bonds thus obtained are given in Table I. 

Table I _ 

Bond lenj};th in A Bond order 


Amide 


Formamide (solid) 
Formamide (vapour) 
Oxamide (soUd) .. 
Suednamide (solid) 


o 

11 

o 

2 ' 

1 

o 

?"■ 

O 

li 

u 

N (C—NJ 

1*255 

1*30 

1*61 

1*71 

1-193 

1*376 

1*69 

1-63 

1-25 

1-31 

1-63 

1*69 

1-243 

1*315 

1*64 

1*68 


Suzuki*^’® and Venkata Ghalapathi and Ven¬ 
kata RamiaW^ have carried out the normal co¬ 
ordinate treatment of primary, secondary and 
tertiary amides. The force constants proposed 
by these workers for the C=0 and C-N stretch¬ 
ing vibrations are of the order of 8'8 to 
9 *0md/A and 6-15 to 6*8md/A respectively. 
It is thus obvious that the bond lengths', bond 
orcier^ and the stretching force constants of the 
C=0 and C-N bondg in amides have inter¬ 
mediate values? of those of the idealised C=0 
and C-N bonds. 

Venkata Chalapathi and Venkata Ramiaihio 
measured the integrated intensities of the car¬ 
bonyl band in a number of amides and Barrow^^ 
measured the intensities of the same band ih 


aldehydes, ketones, and esters. These values 
are given in Table II. 

Table II 


Carbonyl band 


Compound 

Frequenc/ 
(in cm~^) 

Intensity (moles“^ 
litre-cm~“ x lO’^) 
in solution of CCl 4 

N methylacetamide 

1691 

3*5 

Dimethykcetamide 

.. 1657 

5*2 

N-methylpropi onamide 

.. 1688 

3-6 

Dimethylpropionamide 

: .. 1667 

4-4 

Propionaldehyde 

1738 

1*00 

Benzaldehyde 

.. 1710 

2*10 

Acetone 

1709 

1*55 

Acetophenone 

.. 1692 

2*1 

Methylacetate 

.. 1751 

2*2 


The observations! in Table II indicate that! 
the integrated intensities of the carbonyl band 
in amides are much higher than those of the 
same band in aldehydes, ketones and esters. 
The intensities of the N-H stretching absorp¬ 
tion bands of N-methylamides and N-methyl- 
thioamides as measured by Usha Bai and 
Venkata Ramiahi- are given in Table III. 

Table III 


N — H stretching absorption 
band 


Amide 

Frequency Intensity (mcles“^ 

(in cm"^) litre-cm x 10 ^ ) 

in solution of CCI 4 

N-methylacetamid e 

3470 

0*52 

N-methyl propionamid e 

, 3467 

0*55 

N-methylthioacetamide .. 

3408 

0*73 

N-methylthiopropionamide 

3407 

0*73 

The intensities of 

tie N-H 

stretching ab- 


sorption bands of the amides given in Table III 
are much higher than the intensity values of 
the same bands in amines^^^ which are of the 
order of 0*20 to 0-28 intensity units 

Apart from the description of the amides as 
the resonance hybrids between 0=:C-N and 

N groups, Cannoni4-i5 discussed this 
problem in terms of interaction and mixing of 
thei ^-orbitals of the C=0 group and 2P o-b^'- 
tals of the nitrogen atom in the SF- hybrid 
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configuration. Cannon explains that this “^r-p 
orbital mixing lengthens the bond leng'th of 
the CrrO bond and shortens that of the C~N 
bond relative to the valence bond structure and 
is responsible for the high polarity of the 
0=0 group. The above experimental results 
can thus be accounted for on the basis of the 
assumption of electron delocalisation in. amides. 
Tihisl imparts considerable double bond charac¬ 
ter to the C-N bond resulting in a restricted 
internal rotation about the same bond. A con¬ 
sequence of this fact is that the proton reso¬ 
nance signals of the methyl groups, of the 
tertiary amides occur at different fields at room 
temperature. A vibrational frequency, record¬ 
ed in the, region of 350 cm-i in the Raman, 
spectra of tertiary amides, is in fact assigned 
to the torsional mode of the C-N bond.^ 
Examples of rotation about partial double 
bonds are provided by amides and a number 
of papers, desicribing the application of NMR 
methods for the measurement of rotational bar¬ 
riers of tertiary amides have appeared in 
recent years. The experimental activation 
energy E,, identified with the barrier height 
restricting inteihal rotation about the central 
C-N bond of the amides, is obtained from the 
measurements of the rate of internal rotation 
1/2 T at a series of temperatures and fitting 
the data to the Arrhenius equation. The bar¬ 
rier heights, obtained by Rogers,16 Loeweti- 
stein et alA'^ and Newman et for a num¬ 
ber of dimethylamides and dimethylthioamides 
are given in Table IV. 


Table IV 


Amide 

Solvent 

Activation energy Eq 
in Kcal/mole 

NNDMF 

.. Pure 

18-3±0-7 

NNDMTF 

• • 

27.9±l.l 

NNDMF 

.. Formamide 

26-3±2.6 

NIsTDMA 

* • ) J 

24-7±0-8 

NNDMTA 


43.7±5.6 


The internal rotation of NNDMF has been 
reinvestigated by the NMR total line shape 
(TLS) treatment in recent years^^ taking into 
account both the variance of non-exchanging 
N-methyl doublet chemical shift and the 
coupling between the formyl and N-methyl- 
protons. The activation energy E^ obtained in 
these studies in 20-5 zh 0*2 Kcal/mole which is 
in broad agreement with that obtained by 
Rogers. 

Loewenstein et al.^^ obtained the activation 
energy in case of dimethylthioformamide by 
measuring the intensity ratio of the peaks since 


the coalescence temperature in case of 
amide is very high. In case of dimethylacet^" 
mide and dimethylthioacetamide, Newman et 
used formamide as a solvent because of 
non-interfering protons and the fact that 
would dissolve the thioamides easily. From th^ 
observations in Table IV, it is obvious th^^ 
the height of the harrier in thioamides is muc^ 
higher than that in the case of the correspond¬ 
ing amides. The higher values! for the rota¬ 
tional barriers of the tertiary amides witi^ 
formamide as a solvent are due to the solvent 
interaction which is the hydrogen-bonding ot 
the type 0=0... .H-N or C=:S... .H-N. 

An almost similar reslult is obtained froh^ 
the studies of infrared spectra of the amides' 
in pure and vapour states. In vapour stater 
the intermolecular associations, in primary and 
secondary amides break down with the result 
that the double bond character of the 
bond diminishes. Experimental evidence to this-' 
effect comes from the reduction in the value 
of C~N stretching frequency in vapour state^^’-^ 
az\ shown in Table V. 


Table V 


Amide 

C-N stretching frequency of 

Pure 

amide 

Amide in vapour 
state 

Formamide 

. 1309 

1263 

N-methy Iformami d e 

. 1248 

1201 

N-methy 1 acetamid e 

1300 

1267 


This result is further substantiated by thei 
fact that the bond length of the C-N bond in¬ 
creases and the bond order of the same bond 
diminishes' from pure amide to vapour state 
as indicafted by values in Table I. 

The vibrational frequencies assigned by 
various workers to the C-N stretching vibra¬ 
tion in primary, sielcondary and tertiary amides' 
and thioamides'’^-^'22-24 on the basis of the nor¬ 
mal co-ordinate analysis are given in Table VI. 


Table VI 


Amide 

Mode 

Frequency 
(in cm"”^) 

Formamide 

.. V (C—N) 

1309 

Thioformamide 

.. y(C—N) 

1325 and 



1443 

N-methyl formamide 

.. Amide III 

1248 

N-methylthioformamide 

.. Amide HI 

1297 

Dimethylformamide 

.. .-(C—N) 

1602 

Dimethylthioformamide 

.. (C—N) 

1540 


On the basis of computations of potential 
energy distribution of each normal mode among 
various! symmetry co-ordinates, the bands at; 
1443 cm‘i and 1325 cm-i in thioformamide are 




Effect of O 2 on N 2 Afterglow 


365 


. No. 14 
July 20, 1971 

considered as due to the (combined contribution 
of y(C“-N) and 5(C-H) vibrations. It is seen 
from Tabl'e VI that the C~N stretching fre¬ 
quencies in thioamides are higher than of 
those in the corresponding amides. In addi- 
'tion, the observations in Table III indicate 
(that t,he intensities of the N-H stretching 
absorption bands of N-metihylthioamides are 
much higher than those of the corresponding 
N-methylamidcs. 

The experimental results of higher C-N 
stretching frequencies, higher values of the] 
intensities of N-H stretching abs^orption bands 
and greater values for the rotational barriers 
in thioamides than in the corresponding amides 
thus lead to a basic and important conclusion 
that the double bond character of the C-N 
bond in thioamides is greater than that in the 
corresponding amides. 
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EFFECT OF O 2 ON N 2 AFTERGLOW 


A. N. SRIVASTAVA, R. V. SHUKLA and S. K, GUPTA 
J.K. Institute of Applied Physics and Technology, University of Allahabad, Allahabad, India 

Abstract 

Effect of m-olccular oxygen on the afterglow of nitrogen has been studied photometrically 
in a dynamical flow system at room temperature. Using large O.^ concentrations, it has been 
found that intensity of the afterglow decreases linearly with partial pressure of Oo. To account 
for the decrease in intensity, the three-body reaaion 
N + N 'h O 2 4" O 2 

is proposed and Its rate coefficient is estimated to be 3*22 X 10"^"^ cm^ sec"^. , 


1. Introduction 

N first poi^ilive bands were first detected in 
2 the afterglow of nitrogen by Fowler and 
Struttd Detailed studies of these bands, their 
excitation mcichanisim and the effect of various 
physical factors, were carried oult later on.2-5 
Kistiakowsky and Volpi*’ and Mavroyannis and 
Winckler^ observed that O^, has practically no 
effect on No first positive system at room tem¬ 
perature. Ali higher temperatures, Oo molecules 
react with N atoms and consequently the inten¬ 
sity of these bands decreases with Oo concen¬ 
tration. In these eixperimenfs, the concentration 
of Oo molecules used was small. In order to 
find put whether molecular oxygen haS. at all 
any effect on No first positive bands, large 
amount of Oo gas was used in the present 
investigation. 


2. Procedure and Observations 

The experimental arrangement used was, the 
same as in the earlier work.s For the produc¬ 
tion of No afterglow, N atoms were produced 
by dissociating molecular tank nitrogen by a 
Raytheon micratherm. Flow ‘of 0-2 and No gases 
were varied by Hoke Needle valves, pressure 
inside the reaction chamber was meas.ured by 
a NRC thermocouple gauge. The experiment 
was performed at room temperature. 

To obtain an intense afterglow, tank N.j was 
introduced into the evacuated system through 
a needle valve. Before entering the reaction 
chamber, it wasi partly dissociated by the 
microtherm discharge. As the pressure of No 
was gradually increased, the reaction chamber 
began to fill up with straw-yellow afterglow. 
Ati 0*315 torr, a workable intensity of the 
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afterglow was obtained. To study the intensity 
of No first positive bands photometrically, the 
(11, 7) band at 5804 A was picked up with the> 
help of a Bausch and Lomb grating mono¬ 
chromator. Tank Oo gas was introduced into 
the reaction chamber through another needle- 
valve and its pressure was gradually varied 
upto 0 • 15 torr. It was observed that the inten¬ 
sity of the band goes on decreasing with Oo 
concentration. The ratio plottied 

against Oo concentration, where and 

denote intensities of the band at 5804 A with, 
and without Oo gas respectively. The curve 
is a straight line intersecting the ordinate at 
unity (Fig. 1). 



Fig. 1. Variation of InWIn against O 2 concentration. 

3. Discussion 

The N atoms are produced by the microtherm 
discharge as follows : 

No N N. (1) 

These atoms may be lost as follows : 
kn 

N -r N + M -> No* -f M (2) 

Jc 

N 4- N 4 No*. (3) 

At; equilibrium, one gets 

k^ [NoJ = k, [N]2 [M] 4. ^3 [N]2, (4) 

In equations (2) and (4), M stands for N^ 
molecules. As two body reactions are unimpor¬ 
tant for pressure > 0-08 torr ,0 the last term in 
equation (4) is neglected. Also, the loss, of 
N atoms at the wall is sanall.^o Hence, the 
equation (4) takes the form: 

?Ci[NJ = kz [N]- fM]. (5) 

Excited No formed in reaction (2) may be 
lost as follows : 

A 

Na* -> No — hv, (No First Positive Bands) 

k. 

N.* - M N. + M'. (7) 

kj 

Na* -f wall No -r vrair. (8) 


From equations (5), (6), (7) and (8), the 
volume emission rate of No firs^t positive 
bandsi, after neglecting the wall effect 
given by : 


(9) 

1 + ^ [M] 1 -I- ^2. 


fc^/A [M] in the equation (9) may he neglect¬ 
ed^’- as concentrations of No = M used here are 
small. Hence, 


■ Ik = Jc, [N,] = k. [N]“ [M]. ( 10 ) 

When O2 molecules are introducod into the 
reaction "chamber, N atoms may be also lost 
by the following process : 


N -1- N + Oo 


b} 


N/ O/. 


( 11 ) 


From equations (5) and (11), gets, 

ki [N,] = ki [N]’ [M] -1- !c,i [N:1= [0,1. (12) 

Now, the new volume emission rate In.),, oi 
N^ band at 5804 A is given by : 

Ik+o = Jci [N,] - Jcu [N]- [0.,;i. (13) 

Making use of equations (10) and (13), one 
obtains : 


In+P _ t [ Q-'J (14) 

In kz '[M] • 

At a fixed flowrate of No gas, the ratio I ^.nJ 
in equation (14) varies linearly with O. 
concentration. This is in agreement with ob¬ 
servations presented in Fig. 1. From Ihc slope* 
of the curve in Fig. 1, one gets the value o! 

Using the value of k.j, as deter¬ 
mined by Young and Black,the value of k^ 
is estimated to be 3-22 X ‘cm‘> molecules 
sec. 
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ERADICATION AND UTILIZATION OF WATER HYACINTH* 

V. RAMACHANDRAN, T. RAMAPRABHU and P. V. G. K. REDDY 

Central Inland Fisheries Research Substation, Cuttack 


inpHOXJGH Jagadeesh and Lakshminarayanai 
have added some information on the use 
of 2, 4-D for the control of wafer hyacinth and 
the use of the pfant for removal of nutrients 
from polluted waters to the original review by 
Sharma- the information given is still far from 
complate. 2, 4-D has been extensively used not 
only in America and Africa but also in many 
other parts of t,he world including India'"*-^- for 
the eradication of water hyacinth. Phili- 
and Chakravarty‘^7 have reviewed 
the work done in India on this problem. The 
cost of manual clearance and control by 2, 4-D 
have been compared by Philip os and Bama- 

chandran-<5 and reason^ for favouring chemical 
control are adduced. Physical removal of water 
hyalcinth depletes the medium of all nutrients 
that have been robbed from it by the dense 
infestation. A possible increase in nutrients 
like phosphate after killing and disintegration 
of water hyacinth by 2, 4-D has been indicated 
in Indian ponds.''*’''' A simple and economically 
feasible technique for the treatment of even 
the densest infestation has been evolved-^"2" 
and this has been recently adopted by munici¬ 
pal authorities at Cuttack. Besides 2,4-D, and 
M.C.P.A., Silvex, a formulation of 2-(2 ,4,5- 
trichlorophenoxy) propionic acid,’*^^**''^"^ Diquat, 
Amitro'le-T,--'-’^’-*''and Simazine-^’ have 
alsio been effectively used in controlling this 
weed. 2,4, 5-T was found to be more effective 
than 2, 4-D-^ though Hitchcock et ulA^^ found 
the reverse to be true. Recently, aqueous am¬ 
monia applied, at the root zone was found to 
kill the plants totally (Central Inland Fisheries 
Research Institute Report, 1968 and 1969). 

Biological control by the weevil, Neochetina 
hmchi, stem-borers Aciqona ignitalis and 
Epipaqis albiquttalis, aquatic grasshopper, 
Cornops longicorne and the mite Leptogalumna 
are reported to be promising.^^^ Bennett and 
ZwolfL-er‘<> refer to work done by Rao and San- 
karan in India in this direction. Attempts to 
control Eichhornia crassipes by the snail Marisa 
cornuarieties have proved only partly success¬ 
ful.*" Attempts have been made for controlling 
water hya\cint.h by use of fish like grass carp 

* Published with the kind permission of Director, Central 
Inland Fisheries Research Institute, Barrackpore. 

3 . 


(Ctenopharyngodon idella), Tilapia melano- 
pleuraA^-^^- and also for using it as feed for 

The utilization of water hyacinth for nutrient 
removal was first demonstrated by Sheffield-*- 
as a practical means of eliminating nitrogen 
and phosphorus before they are efSuented into 
watercourses. He developed a pilot plant con- 
■sisting of an ‘aquatic plant pond’ with water 
hyacinth, an air stripping unit and a floccu¬ 
lation and settling unit. The removal of nitro¬ 
gen and phosphorus in the above process' was 
far superior to that of an algal pond s'tudied 
for comparison as seen in Table I. 


Table I 


Type 

of 

process 

Nitrate-N 

Ammonia-N 

Phosphate 

Final effluent 
cone. 

Per cent, 
removal 

Final effluent 
cone. 

Per cent, 
removal 

Final effluent 
cone. 

l^er cent, 
removal 

*Algal pond 

5*0 

67 

7*0 

88 

1*0 

99 

effluent 

mg/i 


mg/1 


mg/l 


t Aquatic pond 

0-2 

99 

0*1 

99* 

0*7 

99* 

effluent 

razjl 


mg/1 


mg/l 


Difference in 

4*8 

33 

0*9 

11 

0*3 

0 

processes 

mg/1 


mg/1 


mg/l 



* Max, removal, t Average removal. (From Sheffield, 
1967). 


Taylor and Robins-^*^ have determined the 
amino-acid composition of water hyacinth and 
found that its lysine content is sufficient, to 
improve a corn diet. The following levels of 
eissential amino-acids, in 100 g of crude protein 
were recorded by them : 


Methionine 

.. 0*72 g 

Phenylalanine 

.. 4*72 g 

Thremine 

.. 4*32g 

Lysine 

.. 5*34 g 

Isoleucine 

.. 4*32g 

Valine 

.. 0*27 g 

Leucine 

.. 7*20g 

They reported als'o 

that higher protein levels 


were found in June and July and younger plants 
are richer in protein. According to Waterlow 
as quoted by Taylor and Robbins,biological 
value of leaf protein of water hyacinth is re¬ 
ported to be equal to that of milk. The crude 
protein content of water hyacinth has been 
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estimated to be 12-18% dry weight and 1*1% 
wet weight44 yan Vuran^s estimated that 
under suitable climatic conditions, one acre of 
water hyacinth would remove 3,075 pounds! of 
nitrogen per year. Singh^s has tried its usei 
as a compost for growing vegetables and found 
that its phosphorus content is higher than in 
composts of other aquatic weeds. 
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MOLECULAR WEIGHTS OF CHOLINESTERASES FROM THE INDIAN HONEY BEE 
APIS INDICA, HOUSE FLY MUSCA DOMESTICA AND THE DESERT LOCUST 

SCHISTOCERCA GREGARIA 

D. DALE^= AND K. N. MEHROTRA 

Division of Entomology^ Indian Agricultural Research Institute, New Delhi-12 

Abstract 

The molecular weights of Cholinesterases (ChE’s) from the head homogenates of honey 
bee, house fly and the desert locust were determined by gel filtration on Sephadex G-200. The 
results indicate that both honey bee and locust ChE’s have a molecular weight of around 82,000 
while the house fly ChE has a molecular weight of 165,200. In ail the runs, the acetyl-ChE 
came as a first peak indicating that the enzyme is also present as a very high polymer with a 
molecular weight running to millions. 


C HOLINESTERASE (ChE) of insectsi has 

been a subject of great interest from toxi¬ 
cological and kinetic points of view. Efforts: to 
date to purify the enzyme from, insect sources- 
have only been moderately succeissful. As a 
consequence of the lack of success in, the purifi¬ 
cation trials, there is a paucity of knowledge 
on the molecular properties of this enzyme. The 
pres^ent report describes experiments aimed ati 
the estimation of molecular weights of ChE’s. 
from the Indian, ihoney bee, house fly and the 
desert locust. 

ChE’s used in the present investigation were 
obtained from the heads, of honey be©, house 
fly and the desert locust. The tissues) were 
(homogenized in an all-glass Pdtter-Elvehjem 
type homogenizer with ice-cold, phosphate buf¬ 
fer'. of pH 7-0 (NaCl = 26-3 g, KHoPO^ = 3*85 g, 
NaO’H = 1-0 g and water to make 1 litre). The 
homogenates were centrifuged for 10 minutes 
at 6,000 rpm in a refrigerated centrifuge at 
0” C. The supernatants were icollected and 
used in the gel filtration studies. 

A 2-5 cm X 45 cm K 25/45 column (Pharma¬ 
cia Fine Chemicals, Uppsala, Sweden) was set 
with Sephadex G-200 (Pharmacia Fine Che¬ 
micals) which was previously swollen in phos¬ 
phate buffer. The buffer used for homogeniza¬ 
tion was diluted ten times with 0*5 M NaCl 
and used in the columns. The dead volume 
CV(^) of the column was deferminedi before each 
experiment by running Blue Dexfran-2000. The 
.column was standardised by running proteins 
of known molecular weights like 7 -globulin 
(human), serum-albumin (bovine) and myo¬ 
globin ; and was found to obey the regression 
equation proposed by Determann and Michel 
(1966). The volume of homogenate put on to 
the column was 2 ml for each experiment. An 
automatic siphoning system was employed to 
collect 3 ml fraictions. 


* Present addre-ss Division of Entomology, Agricultural 
College, Vellayani P.O., Kerala. 


ChE activity in the fractions was estimated 
using acetylthiocholine bromide (ATChBr) 
(Ellman et al, 1961; and Smissaert, 1964), 
indophenyl acetate (IPA) (Kramer and Gam- 
sacm, 1958) and orthonitrophenyl a;cetate 
(ONPA) (Main et al., 1961) asi substrates* 

Figure 1 shows the ChE activity of various 
fractions collected from the run using honey 
bee homogenate. A large portion of the enzyme 
eluted out at or near the dead volume (84 ml). 
There was a second peak when the elutes were 
tested with IPA and ONPA asj substrates ; but 
this was not discernible with ATChBr. The 
molecular weight of ChE in peak II was cal¬ 
culated to be 82,040. 

Figure 2 depicts the pattern of distribution 
of enzyme activity, in the run with house fly 
homogenate, when determined using IPA as 
substrate. As with the honey bee, here also the 
first peak came out at the dead volume (84 ml) 
of the column. The molecular weight of ChE 
in the second peak was found to be 165,200. 

Figure 3 gives the pattern of ChE activity 
in locust homogenate when the fractions were 
tested for the enzyme with IPA as the sub¬ 
strate. It is clear from the figure that in this 
case also there were two peaks—^the first almost 
at the dead volume and the second around the 
43rd fraction. The molecular weight of locust 
ChE eluted out as the second peak amounted 
to 82,410. 

It is apparent from a perusal of the litera¬ 
ture relating to the molecular weight of ChE 
that the enzyme appears in many polymer 
forms or aggregates ; this is clearly indicated 
for eel ChE in the reports of Lawler (1963) 
and Kremzner and Wilson (1964). The results 
of the present situdies also give credence to the 
above assumption. It <can be presumed that 
the monomer unit of ChE has a molecul^ 
weight around 82,000. It is clear from the 
results that the ChE’s from honey’bee and Ihe 
dessert locust exist as their basic units in the 
•elutes of the second peak while the enzyme 
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.'from house fly in the same peak seems to be 
,k dimer with a molecular weight of 165,000. 
Krysan and Chadwick (1966) reported the 
molecular weight of house fly ChE to be 
approximately equal to 160,000. 


simulating the nature of the enzyme in the 
first peak of our studies. 

Evidence has also been obtained from the 
present investigations that the honey bee ChE 
in the second peak is not of the ‘true ChE’ 




There were distinct peaks! at the dead 
volume in all the three insect species, indi¬ 
cating clearly that the enzyme is also present 
ad a high polymer with a molecular weight 
running to millions. Kunkee and Zweig (1963) 
alsjo reported the molecular weight of ChE 
from Apis mellifera to be “in millions” ; their 
enzyme preparation could well be considered 
as an agglomerate of basic imits and to be 


type because the second peak did not emerge 
with ATChBr as the substrate. Hence, this 
peak may be comprised solely of aliphatic 
and aromatic esterases. It can alsP be infer¬ 
red that most of the acetyl-ChE in the homo¬ 
genates came out in the first peak. 
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fllHE Polytechnic Institute of Brooklyn 
announces that the twenty-second in its 
Microwave Research Institute Series' of 
Annual International Symposia will: be on the* 
topic of Computer-Communications Networks- 
and Teletraffic. This Symposium will be held 
on 4-6 April; 1972 in New York City. 

Professor R. L. Pickholtz and Professor R. R. 
Boorstyn, Co-Ghairmen of the M.R.I. Sympo¬ 
sium Committee, will welcome contributed 
papers up to the deadline of 1 December 1971. 
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mxist be provided by the time of the Sym¬ 
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2-HyDROXY.5-METHYL 
ACETOPHENONE AS ANNALYTICAL 
REAGENT FOR IRON (III) 

Gupta and MalikI reported on tihe complexes 
of U (VI) and Tli (IV) with 2-hydroxy-5- 
methyl acetophenone as reagent. In the course 
of investigations on o-hydroxy carbonyl com- 
poiunds as inorganic analytical reagents, the 
present author found that this, reagent gave 
a stable violet-blue colour with ferric iron at 
pH T • 5 to 2*2 and an orange-brown colour at 
pH 3*5 to 6-5. Beryllium gave a green fluores¬ 
cence under filtered ultraviolet light. No 
colour or fluorescence was observed with Hg“+, 
Pb-^, Mn2+, Zn--^, and Ti^^. The limits 
of identiflfcation and dilution for the reaction 
with ferric ions, were found to be 0-57 and 
1 : 105 respectively. The iron complex exhibit¬ 
ed maximum absorption at 400 m/i in the pH 
range 1-5 to 2*2. The colour reaction obeyed 
Beer’s Law in the range 5 to 40 ppm. 

The molar composition of the complex 
determined by Job’s method of continuous 
variation^ was found to be, reagent: ferric 
iron as 3 : 1. ThiS(' was iconfirmed by the slope 
ratio method of Harvey and Manning.^ The 
instability constant of the complex determined 
by the method of Edmonds and Birnbaum^ was 
found to be 4-726 X lO-^^ (average). 

The author wishes to thank Prof. K. Neela- 
kantam for his kind interest in the work. 
Dept, of Chemisftry, K. Adinarayana Keddy, 
S.V. University College, 

Tirupati (A.P.), March 9, 1971. 
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ULTRASONIC STUDIES IN FATTY 
ACIDS 

Measurements of ultrasonic velocity and tem¬ 
perature coefficient of liquids are of valuable 
help in the study of molecular structure. Many 
workers 1-3 studied different liquids from this 
point of view and made notable contributions:. 
A few fatty acids were studied from the point 
of view of ultrasonic dispersion by VTada, Simbo 
snd Oda,-^ and by Hiedemann and his cp- 


workers.5 The results of these two groups of 
workers, however, do not agree. 

In view of the scanty and controversial data 
available, it seemed worthwhile to extend the 
ultrasonic and temperature coefficient mea¬ 
surements to a series of fatty acids that are 
available. Ultrasonic measurements have been 
accordingly carried out using the composite 
ultrasonic interferometer^ designed in this 
laboratory. 

The interferometer essentially consists of two- 
matohed quartz crystals of fundamental fre¬ 
quency IMc/s dipped in the test liquid of 
about 200 ml. One of them serves as trans¬ 
ducer and the other as detector. The trans¬ 
ducer is excited by a variable frequency oscil¬ 
lator and the response is observed by an R.F. 
millivoltmeter connected across! the detejctor’. 
The distance between the two crystals can be 
adjusted to a suitable value. The resonant 
frequencies of the liquid icolumn as well ag the 
half wavelengths can be measured by noting 
the successive peaks of the R.F. millivoltmeter, 
by operating this interferometer either as fixed 
or variable path type. The frequency is mea¬ 
sured to an accuracy of 0*01 Keps and the half 
wavelengths upto 0-0005 cm. The temperature 
of the test liquid is controlled to ±: 0-1° C with 
an electronically controlled toluene regulator. 
The liquid is (continuously stirred with a mag¬ 
netic stirrer to attain thermal stability. 

Using the above interferometer, the ultra¬ 
sonic velocities and the temperature coeffi¬ 
cients obtained for a number of fatty acids are' 
listed in Ttble I. 


Table I 

Ultrasonic velocities and temperature 
coefficients of fatty acids 


Temp- 
Velocity erature 


Liquid Formula 


Acetic acid .. CgH^Ch 
Propionic acid .. CsHeOg 
«-B;ityric acid .. C^HgOo 
N-Valeric acid .. C 5 H 1062 

Capric acid C 10 H 20 O 2 

Laurie acid .. C 12 H 24 O 2 

Myrlsticacid .. C 14 H 28 O 2 
Palmitic acid .. C 16 H 32 O 2 

Stearic acid .. CigHseOa 


Mol. at co¬ 
weight 69*5® C. efficient 
(m/sec.) {-Ac! 


A<) 

80-03 

961 

3-74 

74-08 

1006 

3-60 

88-10 

1042 

3*55 

102-13 

1063 

3-47 

172-26 

1201 

3-32 

200-31 

1215 

3-25 

228-36 

1266 

3-24 

256-42 

1270 

3-16 

284-47 

1277 

3-08 
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A plot of the ultrasonic velocity against, 
molecular weight is shown in Fig. 1. It is 
clear that the ultrasonic velocity increases with 
tihe molecular' weight of the acid ; the increase 
being very rapid upto a molecular weight of 
200. As one goes to higher molecular weights 
further increase in velocity is gradual and 
small, approaching a maximum value of 
1300 m/sec. 



Fig. 1. Variation of velocity and temperature coefficient 
with molecular weight 


Dept, of Physics, C. Raghupathi Kao. 
Osmania University, P. S. R. Krishna Rao. 
Hyderabad-7, March 5, 1971. 
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SOME OBSERVATIONS OF 
PENICILLIUM ClTRINUm TOXICITY 

The mold Penicillium citrinum has often been 
reported to be present in contaminated food- 
stuffs.i*- In our a,ttempts to study toxic fungi 
belonging to the genus Penicillium, a strain of 
P. citrinum isolated from contaminated food 
was, found to be toxic and the present report 
deals with some of our observaitions. 

The mold was grown on Richard’s liquid 
medium for 20 to 25 days and was then con¬ 
centrated, from which 1 ml aliquots were used 
for animal experiments. 


Figure 1 also shows a plot of temperature co¬ 
efficients against molecular weight of the acid. 
It is interesting to note that the temperature 
coefficient decreases with the molecular weight; 
the decrease is very rapid upto a molecular 
weight of 100, thereafter the fall is very gra- 
dual. A plot of the product c.Ac/At agaiMt 
molecular weight is sihown in Fig. 2. For ths 



FIU. 2 ; Variation of r. A r/A/ with molecular weight. 

fatty acids studied, a point of 

served corresponding to a a g/ 

228. Thus it is seen that the produiA 

At) is not a constant for the 

acids studied. »s in the case of normal Uqu • 


GROWTH RATE OF MICE 



PERIOli IN weeks 


Day-old chicks showed a mortality record- 
,g of 50% after single dose. Similar obser- 
jtion was noted in mice (25 days ^ 

.ginning of the experiment) durmg the 14th 
fd 15th days of feeding. No mortahty was 
bserved in rats during the experimenta 

Ion was observed rig.;, — 
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was seen in the case of rice-moth larvae, too. 
{CoTcyra cephalonica St,). 

The experimental animals were sacrificed at 
regular intervals ’ for histopathological obser¬ 
vations in liver and kidney. No visible macro¬ 
scopic variations could be obsierved in the 
organs of the "animals. Chiick liver showed 
swollen cells, obliterating sinusoids and mini¬ 
mal necrosiis of hepatic cells. Mouse liver 
showed mild hepatitis, hyperemia, lymphocytic 
infiltration around the blood-vessels and gra¬ 
nularity of the cytoplasm of the hepatic cells' 
with mild fatty changes. Biliary hyperplasia 
and thickening of bile channels' could be seen 
in rat liver. Kidney of rats showed hyperemia, 
lymphocytic infiltration and focal intratubular 
hemorrhage in the medulla. Epithelial cells of 
the tubules were seen to have granular cyto¬ 
plasm and swollen appearance. Changes due 
to chronic toxicity were observed which include 
fatty changes, thickening of the tubules and 
glomerular nephritis. The contaminated diet 
had a similar effect on rats. Aqueous and 
chloroform extracts of such a diet showed 
similar histological variations in chick liver. 

Toxicity of P. citrinum polluted rice to rats 
has been reported where rats were found to’ die 
between 70 to 110 days,^ Citrinin, a nephro- 
toxin, was found to be present in this diet. The 
production of citrinin by P. citrinum in liquid 
cultures has been reported, which is equi- 
vocal.^-<5 Certain pharmacological and toxico¬ 
logical activities of citrinin have been reported 
in mice, dogs, rats, guinea-pigs and rabbits.'^"^ 
Moreover, aflatoxin has also been found to 
be elaborated by two strains of P. citrirmm out 
of the three tes^ted.^f^ These reports suggest, the 
possibility of the implication of citrinin (a 
nephrotoxin) and aflatoxin B^ (a hepatotoxin) 
in our toxicological results. However, the 
authors feel that there may be some other 
active principle (s) that could be attributed to 
the toxicosis observed. It is interesting to 
note that the toxicity observed in the species 
tested shows some significance. The mortality 
observed in day-old chicks after single dose 
was noted only after 14 days of feeding in the 
case of 25-days-old mice. This suggests a pos¬ 
sible role of the toxic metabolite in the early 
developmental stage. The biphasic response of 
growth rate in mice and rats leads to some 
tentative conclusions : (i) The animals suffer 

from toxicosis during the first two weeks but 
appear to develop resistance as shown by the 
gain in weight, although lower than the con¬ 
trols ; (ii) The possibility of a bigger mole- 
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cule such as a toxic (poly) peptide with anti¬ 
genic property can well explain these observa¬ 
tions. This rules out the possible implication 
of an already reported toxin (citrinin/afla- 
tcxin B-j) in our observed toxicosis. Moreover, 
the acute toxicity of the P. citrinum culture 
to chicks, which the authors feel that this is 
the first report of its kind, strongly urges! the 
search for some new toxic metabolite (s). How¬ 
ever, the detection of citrinin and aflatoxin B;i^ 
in our strain of P. citrirmm, the quantifiication 
of the same and the roles enacted by them in 
our observations are being studied and will 
be reported later. 

The authors wish to acknowledge thanks tO' 
Dr. (Mrs.) K. Radha Shanmugasundaram for 
her valuable suggestions and critical discus¬ 
sion. This work was spo'nsored and financed by 
the United States Department of Agriculture: 
with PL-480 funds. 

Univ. Biochem. C. Damodaran. 

Laboratories, E. R. B. Shanmugasundaram. 
A.C. College Buildings, 

Madras-25, February 16, 1971. 
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ORIENTATION OF VAT DYES IN 
CELLOPHANE ON SOAPING 
TREATMENT 

It is well knowni'-^ that vat dyeing attain the 
stable shade by application of wet heat or 
treatment with hot detergent. Principally, there 
are three theories put forward to explain this 
observed phenomenon. First, it was thought 
to complete the process of oxidation.^ Accord¬ 
ing to the Second theory,- the dye molecules 
on soaping form micracrystallites in interstitial 
cavities in the fibre. The treatment facilitates 
the physical migration of the dye which is 
necessary for crystal formation. According to 
the third hypo-thesis principally due to Weg- 
.rnann,3 the shade change is due to intr^mple-* 
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cular polarization due to contact isomerization 
and does! not involve any physical movement 
ol‘ the dye molecules. Visible dichroism, though 
showing a (Change in dichroism cannot decide 
between the last two theories because of the 
uncertainty of the direction of the transition 
moment and overlapping of different transitions! 
which is quite likely in such a complex 
system. Infrared dichroism studies, before and 
after soaping, done here for the first time, give 
a more definite information. 

Effect of soaping on the dichroism of car¬ 
bonyl band in 1700 cm'> region and aromatic 
C~Ii out of plane in 800 cm-^ region was studied 
on P.E. 21 spectrophotometer fitted with a wire 
grid polarizer. Differential technique was 
used. The results of infrared as; well as visible 
dichroism of selected vat dyes are shown in 
Table I. 


Table I 

Dichroism of vat dyes 


Class 


Soaping 

treat¬ 

ment 

d 

11 

CJ 

1 

o 

Visible 


C I. Vat Blue 20 

Before 

11 

i 

11 


After 

1 

II 

i 

1 - 

c.t. Vut Yellow 2 

Before 

li 

— 

!1 


After 

1 

- 

i 


C.I. Vat Orange 9 

Before 

1 

II 

No 


After 

i 

II 

j. 


C.l. Vat Green 1 

Before 

I 

il 

11 


After 

1 

11 

1 


Renzamklo dt-riva- 
tive (C.I. Vat 
Orange 16) 

Before 

11 

No 

11 

3 

After 

II . 

No 

11 

4 

Indigoid D 3 es 

Before 

1 

- 

11 

After 

i 

- 

i 


The two infrared bands chosen have transi¬ 
tion moment in mutually perpendicular direc¬ 
tions. The carbonyl band has transition 
moment along Cr=0 band and in aromatic 
plane for a quinone carbonyl whereas C-H out 
of plane vibrations have transition momentf 
perpendicular to the aromatic plane. 

Table I shows*, that the dyes studied could 
be broadly divided into two classes. In the 
first clars, the dichroism changes from parallel 
to perpendicular for carbonyl band and vice 


versa for C-H band. Since the transition 
moment of the bands are fixed with respect to 
the geometry of the molecule, it clearly shows 
'that the direction of these groups has changed 
and the dye molecule physically moved. One 
of the dyes in this class is C.I. Vat Blue 20, 
which Wegmann tried to explain on the basis 
of his theory. The present result shows that 
Wegmann’s theory does not apply in this case. 
The second group of dyes do not show a change 
in dichroism on soaping treatment. It is not 
certain whether these dyes have changed their 
orientation. It is also likely that the orienta¬ 
tion may have .changed during oxidation itself 
before soaping. This is supported by the fact 
that the dyes of the first class show pronounc¬ 
ed change in visible absorption (large shade 
change) whereas dyes of the second class do 
not show appreciable change of shade. Some 
benzamido substituted vat dyes were also 
studied but thesie, because of freedom of motion 
of amido and phenyl groups, do not give defi¬ 
nite conclusions. 

As for the theory of completion of oxidation 
process, it is observed that the intensity of the 
carbonyl group does not change much on soap¬ 
ing in these dyes. However, when indigoid dyes 
were studied, it was observed that the intensity 
of the carbonyl band increased progressively 
on soaping. Thus, the progressive oxidation is 
only observed in indigoid dyes. 

Advanced Centre in M. L. Gulrajani, 

Applied Chemistry, M. R. Padhye. 

Dept, of Chemical Technology, 

Matunga, Bombay-19, March 9, 1971. 
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STATUS OF SOIL FERTILITY IN THE 
RIVER NARMADA UPPER CATCHMENT 
AREA 

It is a general belief that the fertility of soil 
has got a profound bearing on the richness of 
the vegetation it supports. In our study on 
Ecology of River Narmada Upper Catchment 
Area, curiously enough, the problem arose 
whether the underlying soils (in terms of their 
fertility value) have got a definite bearing on 
the growth performance of forest vegetation. 

The forest vegetation has been surveyed and 
cliassified into 11 forest associations, as 
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described earlier (Pandeya, Pandya, Murthy and 
Kuruvilla, 1967). Soils underlying each asso¬ 
ciation have been collected by profile method 
and were analysed for their physico-chemical 
characteristics. Total Relative Growth Index 
(RGI) on a certain topographic situation has 
been tcalcuiated by summing up the values of 
individual RGI of all the component species 
which denoted the richness of the forest growth 
of each association (or growth performance of 
all the species on a site). A Fertility Index 
(FI) has been formulated as follows : 

Clay 4- Silt 
Sand 


relationship exists in this study area and will 
be detailed in the subs^equent publications. 

I am grateful to Professor S. C. Pandeya for 
guidance and encouragement. I am also thank¬ 
ful to the C.S.I.R. for the award of a Junior 
Fellowship. Thanks are also due to the offi- 
i2ials of the Forest Department, Madhya Pra¬ 
desh, for their help during the field survey. 
Dept, of Biosciences, M. Sreedhara Murthy. 
Saurashtra University, 

Post Bag No. 9, Rajkot, 

(Gujarat State), March 9, 1971. 

X Calcium x Sodium x Potassium 


Organic Carbon x Total Nitrogen 
Sesqui Oxides 


The index, though arbitrary, gives a very rough 
estimate of fertility of soil with respect to high 
base status, silty structure, porosity and con¬ 
sequently high water-holding capacity. 

Total values of RGI of the 11 forest asso- 
iciations and values of the corresponding FI 
of the underlying soils are graphically pre¬ 
sented in Fig. 1. From the figure, it appears 
that there does not exist any strict positive 
correlation between the two variables. 


total RGI AND FI moui 

OF ASSOCIATIONS ASPECTWISE 



FIG. 1 


To confirm this observation. Correlation Co- 
efificient—r has been worked out between the 
two factors. The value of r worked out to 
0*011. This iconiirmed thereby that fertility 
(in terms of base status) has no bearing on 
the growth of the forest vegetation, at least 
in the Upper Catchment Area of River Nar¬ 
mada. This supports the view expressed by 
Pandeya (1963) earlier, that soil is a function, 
of its environment, properties of which are 
governed by a set of independent soil-forming 
factors, Iloweyer, a good Climo-Vegetational 


1. Pandeya, S. C., “ Soil-Vegetation relationships in 

Central India, ” Proc-, Nat. Acd. Sd., India. 1963, 
33, 63. 

2. —. Paadya, S. M., Murthy, M. S. and Kuruvilla, K., 

^‘Forest Ecosystem : Classification of forest vege¬ 
tation with special reference to the forests in the 
River Narmada Catchment Area J, Indian 
hot.Soc., 1967, 46 (4), 381. 


A PEDIMENT SURVEY TO THE NORTH 

OF COIMBATORE IN SOUTH INDIA 

Pediment refers to the land surface adjacent 
to hill ranges where the bedrock is frequently 
exposed beneath a veneer of colluvium and 
alluvium. It is sometimes contended that the 
pediment portion is either the lowermost of 
hiUslope elements or the uppermost of the ele¬ 
ments of plainslope and characterises a zone 
essentially of transportation. Individual pedi¬ 
ments coalesice to form a pediplain. Pediplana- 
tion is held as the procesis thait is responsible 
for the landscape evolution at many places in 
the world and claimed by King^ as worldwide 
in effectiveness irrespective of the variation in 
climate. Study of individual pediments and 
pediplains in quantitative terms will aid in our 
understanding of the processes involved in 
their formation and distribution. 

A distinction has been made in the pediments 
recognised to the north of Coimbatore (Lat. 
11°0'N; Long^ 76®59'E) in Tamil Nadu of 
South India. The relatively narrow zone of 
land from the piedmont angle upto a point 
where it is covered by an appretciable thickness 
of alluvium is called a rocky pediment. Rocky 
pediment is characterised by frequently expos¬ 
ed fresh rock at shallow depths. The other 
segment or the rest of the pediment is called 
the alluviated pediment, which is characterised 
by greater overburden, and with kaaikar cap-^ 
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pingg and intercalations and by leaching of 
calcareous matter. This still is a part of a 
characteristic pediplain. Interpediment gul¬ 
lies "''■urally flow down the pediment and are 
moderately spaced around Coimbatore. The 
subtrellised pattern of drainage here is. due to 
the attitude of the steeply dipping gneisses 
and schistose rocks- of the Preicambrians in an, 
cast-west direction. The drainage density, or 
the length of streams of all orders put toge¬ 
ther per square mile, comes to 5 + and this 
reflects the texture of the terrain ^ 
Topographic profiles on the rocky pediment 
from six localities selected at random, 10 to 15 
miles NNW of Coimbatore (Toposheet 58 A/ 
16), have been statistically analysfed. The 
lithology of these areas varies from granitic to 
schistose in nature. The profiles were taken 
in a direction parallel to the line of the adja¬ 
cent piedmont angle and moving north from 
their respective points of origin. This gene¬ 
rally happens to cross the interpediment gul¬ 
lies. The inclinations; of the pediment are 
noted with an abney level for every 50' and 
the fractions rounded to the nearest quarter 
of a degree. In all, thirty readings of the 
ground inclination are so recorded (Table I). 


Table I 



Concave 

C -ve) 

Convex 

(-hve) 

Total 

No. of observations 

17 

12 

30(one 
horizontal) 

Average of inclinations 

2° 34' 

2° 54' 

2® 56' 

Standard cleviaiion 

1 ° 23' 

35' 

1 ° 28' 


It follows from this study that the convexi¬ 
ties and concavities arc fairly equally distri¬ 
buted over the rocky pediment in a section 
parallel to the piedmont angle. The average 
angle at which the pediment undulates is 2^4 • 
But this is likely to be affected by the spacing 
of the interpediment gullies or the texture of 
the terrain. The distance of the pediment sur¬ 
veyed from the backing hillface may also 
affect the amount of inclinations of the pedi¬ 
ment. In the present case, the areas selected 
are from 250 yards to about 3,500 yards from 
the backing hill faces. 

These observations have a bearing on the 
present concepts over the pediment evolution 
in different directions, particularly across the 
interpediment gullies. Normal to the inter¬ 
pediment gulliesi, the rocky pediment exhibits 
a multiconcave to rolling topography. The 
nature of topography, however, is dependent 
upon the drainage density. The wider the 


streams are spaced, the more planned is the 
rocky pediment. But the tendency appears to 
be towards a planar surface by the reduction 
of the land between successive interpediment 
gullies. Main pediment formation may be due 
to the retreat of scarp. But the reduction and 
planing of the pediment itself is effectively 
related to fluvial processes and mass-move¬ 
ment. This perhaps explains the observed ab¬ 
sence of any significant relation between the 
length of a pediment, drainage area above a 
pediment and the lithology of the pediment 
area over the pediment angle.^-s 
The financial assistance of the Council of 
Scientific and Industrial Research to one of the 
authors (Y J. P.) is thankfully acknowledged. 
Geology Dept., Y. J. Pardhasaradhi. 

Andhra University, R. Vaidyanadhan. 

Waltair, March 4, 1971. 
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ON THE OCCURRENCE OP PLANT 
REMAINS IN THE PHYLLITES OF 
BHIKIASAIN AREA, ALMORA 
DISTRICT, UTTAR PRADESH 

Phyllites, mica schists and quartzites occur¬ 
ring in the Bhikiasain area of Almora District, 
Uttar Pradesh, constitute a part of the Krol 
nappe system of the Lesser Himalaya. During 
the course of detailed study of these rocks, the 
writers no-ticed the presence of fragmentary 
plant remains. This discovery may be of con¬ 
siderable significance since the rocks of the 
Krol nappe system are considered to be un- 
fossiliferoiis and their age is a matter of 
dispute. 

Fresh phyllite chips were macerated in 
hydrofluoric acid taking all possible precau¬ 
tions against laboratory contamination. The 
residue, after washing with distilled water, 
was mounted in glycerine jelly. On examina¬ 
tion under a microscope plant remains, of red- 
dis/h-brown colour, were observed. These 
include : 

(i) Tracheids with vestured bordered pits, 
round, 17 diameter; orifice elliptical, 
6 X 3 /i, inclined ; 4-5 pits in cross field 
(Fig. 1,A), 
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(ii) Tracheids with simple bordered pits, 
round, 15/^ diameter; orifice elliptical, 
10 X S vertical ; 2 pits' in cross field 
(Fig. 1,B). 

(Hi) Cuticles with polygonal cells, 7 across, 
some of wihich are thickened (Fig. 1, C). 



Fig. 1. A”C. Plant remains from phyHites of Bhikia- 
sain area. 

The general characters suggest that the 
remains are of gymnospermousi wood. 

On the basis; of lithology and stratigraphic 
position, the rock units of Bhikiasain area can 
be correlated with Jausari formation, the age 
of which is problematical. Auden^ considers 
it to be Cambrian-Devonian. Gansster,*"^ in his 
stratigraphical column, has placed the Jausars 
in the Ordovician while Boileau-^ considers 
them to be Precambrian to Lower Cambrian. 
Valdiya-> correlates the Jausar and Nagthat 
formations' with the Alwar and Bijawar forma¬ 
tions of Peninsular India which are usually 
regarded to be of Precambrian age. In this, 
context, the present discovery of plant remains 
is significant. Gymnosperms are generally con¬ 
sidered to have evolved during the Upper 
Devonian. This suggests a younger age for the 
Jausars, i.e., Upper-or Post-Devonian. Detailed 
investigations, which are underway at the Uni¬ 
versity of Poona, may throw further light on 
the subject. 


r Current 
L Science 

The writers are indebted to Prof. B. G-- 
Deshpande for his constant encouragement and 
for criticailly going through the paper. They 
are thankful to Shri A. V. Phadke for taking 
the photomicrographs. The senior authoi 

gratefully acknowledges the financial assist¬ 
ance received, for fieldwork, from the Wadia 

Institute of Himalayan Geology, Delhi. 

Dept, of Geology, K. B. Powar. 

University of Poona, V. G. Phansalkar. 

Poona-7, March 4, 1971. 
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AN AMPHISTOME CERCARIA FROM 
GYRAULUS EUPHRATICUS (MOUSSON) 

Natural infection with Cercariae indicae XXIX 
in this snail constitutes the only report of an 
amphistome cercaria under the “Pigmentata ’ 
group,- though experimental infeiction of 
Gyraulus convexiuscuhus with cercaria of 
Gastrcthylax crumenifer has been reported.'* 
Two ether types, Cercaria chungathi and 
C. gyraulusi, from G. convexiuscuius have alt?c> 
been described.'' 

Numerous specimens of G, euphraticus were 
collected during October, 1969 , through Decem¬ 
ber, 1969 , from the ponds at Raya and Bhainsa 
about 13 kilometres from the 'college premises. 
These were individually kept under sunlight, 
between 9-12 a.m., in beakersf half-filled with 
tap-water for observing the emergence of the 
cercariae harboured by them. Among the tre- 
matode larvae found to emerge, the amphi¬ 
stome cercariae were studied in slide prepara¬ 
tions of the live specimens. One type of 
amphistome cercariae available represented 
the '‘pigmentata’^ group. With an extremely 
low incidence, 12 specimens of larvae form 
were available for morphological study includ¬ 
ing the excretory system. The process of 
cncystment was also observed. A brief account 
cf cercaria and metacercaria has been attempt¬ 
ed. Feeding experiment was not possible due 
to inadequate material. 

The cercaria, 0-470 x 0*380 mm size and 
with 0-353 mm long tail, lacked pigmentation 
and had oral sucker of 0-029 mm diameter ; 
0-094 mm long oesophagus ; short intestinal 
and 2*4/^ breadth. The pathogen was identified 
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the body ; acetabulum of 0 ■ 044 mm in dia- 
meter ; excretory bladder with anterior excre¬ 
tory pore and main excretory trunks, with a 
transverse commissure without any diverticulum 
and situated behind the intestinal bifurcation, 
draining into it pos|teriorly and, after reaching 
the anterior level, passing backwards to enter 
the acetabular area ; eye spotsi situated bet¬ 
ween the anterior end of the body and the 
level of intestinal bifurcation (Fig. 1). 



Fig. 1. A live specimen of the amphistome (pigmentata) 
cercaria from G. enphraticus showing the digestive and 
excretory system. 

After a free-swimming life of 20-30 min, 
the process of encystmenf in this cercaria be¬ 
gan with partial severance of the tail and in 
consequence of the deposition of the cystic 
material as a thin layer (Fig. 2). A complete 
separation of the tail was later achieved and 
a greater deposition of the cystic material 
produced. The metacercaria, of 0-292 X 
0-318 mm in size, was smaller than the earlier 
form and had a 0-016 mm thick cyst-wall. The 
larva inside revealed the two suckers and the 
eye spots (Fig. 3). The pattern of the excre¬ 
tory system was, however, evident in the ear¬ 
lier stage (Fig. 2). 

On account of absence of diverticulum in the 
transverse commissure, this cercaria resembles 


Cercaria hulimusi, s^tated to possess an oeso¬ 
phageal sphincter absent in the present form. 
Cercariae indicae XXXII,^ according to Peter 
and Srivastava,- is smaller in size and has rela¬ 
tively large suckers, the oesophagus is nearly 
half long as the body and the shorter in¬ 
testinal caeca do not reach three-quarter of 
the body length. An information about the 
genital rudiments could not be available on 
aqcount of the limited material. The iden¬ 
tity of this form exhibiting some affinities of 
these two cercariae would be possible on 
detailed study after feeding experiments with 
more material. 


i 

r* 

b 


O 




Figs. 2-3. Pig. 2. Another cercaria under initial stages 
of encystment. Observe the typical excretory system, the 
beginning of the separation of the tail and a thinner cystic 
wall. Fig. 3. A full developed metacercuria. 

Grateful acknowledgement is due to Dr. B. P. 
Pande, for his guidance, and to the Principal 
of the College, for the facilities provided. 

Dept, of Parasitology, E. D. Agrawal. 

XJ.P. College of Vet. 9ci, and 
Animal Husbandry, 

Mathura, February 17, 1971. 
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THE GERMINATION OF TRUE SEEDS 
OF POTATO UNDER LONG STORAGE 
CONDITIONS 

Besides being the basic material for breeding 
programmes, the true seeds of potato are of 
value in the following cases : (a) a large num¬ 
ber of wild and cultivated collections can be 
maintained through true seeds and it is suffi¬ 
cient if these 'collections are grown once in a 
few years, (b) maintenance of germ plasm 
collections through true seeds eliminates all 
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virus disieases, as no potato virus disease is 
seed-borne, and (c) distribution of materials 
of genetical and breeding value can be easier 
and quicker through true seeds as compared 
with the distribution of materials through seed 
tubers which are bulky and are subject to 
severe quarantine measures.^ In these cases, 
it will be advantageous if sieeds can be stored 
for many years without any loss in germina¬ 
tion capacity. Under artificial conditions of 
storage, true seeds have been reported to retain 
good germination potentiality even for 15 to 
20 years.i •' 
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ordinary laboratory conditions for about 10 
years, are reported. 

Seeds collected from inbreds; and some 
crosses in the months of August and Septem¬ 
ber 1961, 1962 and 1969 were put in glass vials, 
corked and sealed with paraffin wax. The vials 
were placed in a tin container and kept in an 
iron almirah at room temperature till August 
1970. Seeds were germinated during Septem¬ 
ber 1970 after giving a pre-chilling treatment 
at 16-18° C for 12 days to dry seeds.- The data 
on germination of these seeds are given in 
Table I, 


Table I 


Germination of true seeds of potato 


No. 


Type of seed 

No. of seeds 
kept for 
germination 

No. of 
seeds 

germinated 

Percentage 

germination 

Mean 

for 

years 


A 

Seeds stored in 1961 





1 


Phnlwa (selfed) 

340 

285 

83*82 


2 


Kufri Kuber (selfed) 

250 

176 

70*40 


3 


Kufri Sinduri X Phulwa 

180 

106 

68*89 


4 

B 

Up-to-date X Phalwa 

Seeds stored in 1962 

210 

155 

73*81 

71*73 

6 


Phulwa (selfed] 

350 

270 

77-14 


6 


Kufri Kuber (selfed) 

260 

195 

76-00 


7 


Kufri Kuber X Phulwa 

405 

345 

85-19 


8 

C 

Up-to* date X Phulwa 

Seeds stored in 1969 

360 

286 

79-17 

79-12 

9 


Kufri Alankar (selfed) 

120 

88 

73-33 


10 


Kufri Jyoti (selfed) 

90 

64 

71-10 

72*22 


In India, hybridisation work in the potato 
for genetical studies and for selection of types, 
Under the different agroclimatic regions, is car¬ 
ried on in Kufri-Simla where most of the potato 
varieties and hybrids flower. The seeds of 
crosses made in the months of June-July are 
available during the months of September- 
October. These seeds are not normally utilised 
for growing of hybrid population in the regions 
where potato is a rahi (October-March) crop, 
as the true seeds have been observed to show 
varying periods of dormancy.3 The seeds of 
crosses are, therefore, stored till the months of 
September-October of the following year. In 
these regionsi, particularly the Indo-Gangetic 
Plains, the seeds, during storage, pass through 
a cold season during which the room tempera¬ 
ture in many placesj drops down to about 5-6° C 
in the months of December and January fol¬ 
lowed by an extremely hot season during which 
the room temperature rises to about 42-45° C 
during the months of May and Jime. In the 
present note, the results of a study on the ger¬ 
mination of true seeds of potato stored under 


The data obtained in the present study show 
that true seeds of potato stored for about 10 
yearsi have not shown any deterioration in their 
geimination capacity as compared with that of 
the seeds sflored during 1969. This compares 
favourably with the germination values obtain¬ 
ed in seeds stored for one year in the different 
breeding investigations during the last' 10 yearsi, 
which was about 75% under optimum condi¬ 
tions. 

I am indebted to Dr. Hari Elishore, Head of 
the Genetics Division, Central Potato Research 
Institute, Simla, for useful criticism, and to 
Dr. Mukhtar Singh, Director, for facilities. 

Regional Rest Station, K. N. Subraman'yam. 
Central Potato Res. Inst., 

Jullundur, Punjab, March 13, 1971. 


1. Howard, H. W., £ur. Foi, Jour,, 1969, 12 (i), 27S, 

2. Mehra, K. L., Subramanyam, K. N. and Gajaraja, 

C. P., Ind, Pot, Joi€r„ 1965, 7 (2), 106. 

3. Srinivasachar, D. and Dwivedi, R. S., Ibid,, 1969, 

1 ( 1 ), 10 . 
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A NEW RECORD OF CERCOSPORA 
LEAF SPOT OF BAJRA (PENNISETUM 
TYPHOIDES STAFF.) IN INDIA 

Bajra is one of the major crops grown in 
southern districts of Tamil Nadu under rain- 
fed and irrigated conditions. The crop is. 
affected by a number of fungal and bacterial 
diseases. Among the fungal diseases, sugary 
disease, green ear and rust are the common 
diseases that oiccur and cause severe damage 
to the crop. In the present paper, a new leaf 
spot caused by Cercospora jusimaculans Atk. 
is reported for the first time in India. 

The disease was noted on a hybrid variety, 
viz., HB 3 at Pandavarmangalam and Edaisevali 
Villages of the Kovilpatti Taltik. It was also 
interesting to note that the disease has not 
affected the native cultivars which were grown 
by the side. The hybrid was raised under rain- 
fed ^conditions during October 1970. The spots! 
were noted on the standing crop in large num¬ 
bers on the leaves and caused drying up of 
foliage. The spots were oval or round with 
dimensions of 5-10 mm length and 2-4 mm 
breadth. The spots were surrounded by dark 
brown margin with, white to grey centre) 
(Fig. 1). Similar type of spots were also seen 



Fig. 1. Bajra leaves showing the symptoms of the disease. 

on the leaf-sheath. Cross-section of the lesion 
revealed the following structures. The stroma 
is small, brown and fill the stomata; coni- 
diophore subhyaline, sparingly septate, un- 
branched, geniculate measuring 2-0 to 3*5 /a x 


10 to 45 ; conidia cylindrical, hyaline, cate- 
nulate, slight to mildly curved, septa not visi¬ 
ble clearly 4-5 sepfe, (conidia usually measure 
2-4 X 75-07with a range of 38-4 to 115-2 
length and 2*4breadth. The pathogen was 
identified as Cercospora fusimacnilans Atk.^ 

Similar type of leaf-spot in bajra caused by 
Cercospora fusimaculans had been reported in 
Nyasaland.2 The description of the pathogen, 
and the symptoms produced by the pathogen; 
are found to agree with the present leaf-spot 
disease in all respects except for very slight 
difference in spore measurements. The differ¬ 
ence may be due to the influence of host and 
agroclimatic conditions of the country. The 
preSjCnt fungus is, therefore, identified as. 
Cercospora jiusimaculans Atk. which is the first 
record of this fungus on bajra in India. 

Our grateful thanks are due to Dr. K. Rama- 
krishnan, Dean and Additional Director of 
Agriculture, Agricultural College and Research 
Institute, Coimbatore-3, for his valuable sug¬ 
gestions in preparing this note. 

Div. of Plant Path., M. N. Alagianagalingam. 
Regional Res. Stn., K. Pillayarsamy. 
Kovilpatti; and C. S. Krishnamurthy. 
Agric. College and Res. Inst, 

Coimbatore-3, Febmxary 24, 1971. 


1. Chupp, C., A Monograph of ike Fungus Genus Cerco¬ 

spora, Ithaca, New York, 1953, p. 658. 

2. Wiehe, P. O., MycoL Fap., 1953,53. 


ON THE SWEETNESS OF WHOLE 
WHEAT MEAL 

One of the factors contributing to the accept¬ 
ability of wheat grains for chapafi-making is 
the sweetness.! This has been attributed to 
initial sugar content by Austin.^ 

Reluctance on the part of consumers to 
accept recently introduced dwarf wheats^ led 
us to examine the sugar content in the wheat 
grains and the factors contributing to the 
hydrolysis of starch resulting in the release of 
sugars. 

For this study three tall wheats, viz., C 591, 
C 273 and K 68 and three dwarf varieties, viz., 
Sonora-64, Lerma rojo and Sonalika were 
selected. Grains were ground in Labconco 
Mill to pass through 40 mesh. Damaged starch 
was estimated: by William’s method.-^ Reducing, 
non-reducing, total sugars and diastatic acti¬ 
vity were determined by A.O.A.C. methods.® 
Changes in whole meal dough with time were- 
studied by wrapping the dough in a moist 
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muslin cloth and keeping in an incubator at 
32 ± 2® C. 

Determination of sugars in the wheat grains 
revealed that total sugars were higher in the 
case of dwarf than tall wheats. Amount of 
total sugars in dwarfs varied from 379 to 392 
when expressed as mg maltose/10 g whole 
meal. In tall varieties, the range was from 
269 to 282. Higher total sugar content in 
dwarfs was due to high non-reducing sugar 
content. Values for reducing sugars were 
similar in tall and dwarf wheats (Table I). 

Table I 

Sugars (reducing, non-rednicing and total), 
diastatic activity and damaged starch in whole 
meal of dwarf and tall wheat varieties 


Sonora-64 
l4rma roja 
Sonalika 
C 273 
C 591 
K 68 


.S <=> '^ 

O 

s o( <u 

^ a s 

Non*redu 
(mg su 
whole 1 

oil ^ ^ 

3 a <L» 

w'o 

rt S -3 

H 

Damaged 

(absorl 

•£ s £> 

bjQ o 
w £ -3 
c# ^ 

g 

. 76 

248 

379 

28 

232 

. 56 

266 

379 

16 

160 

60 

270 

392 

20 

190 

. 70 

189 

288 

32 

270 

. 50 

192 

272 

24 

282 

. 66 

232 

269 

34 

244 


Since whole meal is kneaded into a dough 
prior to its utilization for preparation of cha- 
patties, extent of starch damage and diastatic 
activity (mg maltose/10 g whole meal), which 
contributes towards formation of sugars, were 
determined. It is seen from Table I that varie¬ 
ties differ markedly in these characteristics. 
Tall wheats have high starch damage which 
v^ied from 24 to 34 (absorbance X 100) and 
diastatic activity from 244 to 270. In dwarfs, 
however, the values for starch damage and 
diastatic activity were lower. 

Studies on formation of reducing sugars in 
whole wheat meal dough when kept at 32 ± 
2*^ C showed that in variety C 273, there was; 
an increase in reducing sugars (index of dia¬ 
static activity) from 59 to 244 in 5 hours. 
During the same period, enhancement of 
reducing sugars in the case of Sonalika was 
of the order of 42 mg/10 g whole meal only 
(see Fig. 1). 

Diastatic aictivity in the whole wheat meal 
dough at 0, 3 and 5 hr showed that it was. 
consistently higher in the case of variety C 273, 


At Ohr it was 284 and inicreased to 342 at 
5 hr stage. In the case of Sonalika, the 
value was 184 at 0 hr and increased to 222 
at 5 hr (Table II). 


Fig. 1 . Changes in the reducing sugars in the whole 
meal dough of C 273 and Sonalika WM-whoIe meal. 


Table II 

Diastatic activity (mg maltose/10 g whole 
wheat meal) in whole meal dough of C 273 
and Sonalika when kept at 32 ± 2® C 


Time 
(in hours) 


Diastatic activity 
(mg maltose/10 g whole meal) 


Sonalika 


From the above studies, it is obvious thaii 
initial sugar content is different in wheat grains 
of tall and dwarf wheats. However, there is a 
change in the pattern with dough-keeping. It 
is likely that differences in the starch damage 
and the diastatic activity are the contributing 
factors.It will be of interest to study the 
role of various! wheat grain constituents, viz., 
phytic acid, polyphenols on amylase activity as 
reported in the literature.Irvine reported*^ 
that extent of starch damage is related to 
hardness/softnessi of the grains of wheat varie¬ 
ties. It may be cf Interest to view the above 
observations in light of the reported softness 
of dwarf wheats. Further, relative differences 
in sweetness of sugars^o-ii necessitate the 
identification of sugars in the milling fractions 
of wheat grains. 

Thus the observations presented above sug¬ 
gest that it is not only the initial, sugar con¬ 
tent which is the determining factor but also 
the enzymatic changes which takes place in 
the dough. 
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• The authors wish to thank Dr. H. K. Jain, 
for providing fa(cilities and encouraging the 
present studies. 

Cereal Quality Lab., Y. P. Abrol. 

Divisiion of Genetics, Vimal Mehdi. 

Ihdian Agric. Kes. Inst., 

New Delht-12, March 19, 1971. 
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RADIATION-INDUCED PHOTO¬ 
INSENSITIVE MUTANTS IN COTTON 

Although there are some reports of economi¬ 
cally useful induced, mutants in cotton,i-- the 
mutation breeding technique has not been very 
successfully exploited in this crop. This is 
perhaps partly due to the low frequency of 
induced mutations and also because most of 
the economically useful characters in icotton are 
governed by a very large number of genes. In. 
spite of these limitations, the technique can 
be useful if employed with a specifiic purpose 
and eflicient procedures are adopted to recover 
the mutants. Radiation-induced photo-ins/ensi- 
tive mutants of great economic value are de- 
sicribed in. this note. 


The cotton varieties at present under culti- . 
vation in Northern India are of the long-dura¬ 
tion and medium staple type spinning around 
40 S. Recently, cotton varieties with superior 
fibre quality have been developed and grown 
Successfully under South Indian conditions. 
One such variety of Gossypium hirsutwm isi 
M.C.U. 5, with a staple length of 29-30 mm and 
a spinning value of 60-70 S. Though this 
variety covers an area of about two lakh hec¬ 
tares in Tamil Nadu, Andhra Pradesh, and 
Maharashtra, its cultivation cannot be extend¬ 
ed to northern parts of the country because 
of it's photosensitiveness. In north, it takes 
about 120 days to flower and when the tem¬ 
perature goes down in winter, the bolls fail 
to open. 

With the main purpose of inducing photo- 
insensitive mutations, dry seeds of M.C.U. 5 
were irradiated with Co^^o gamma-rays. Six 
lots of 250 seeds of each were given the doses 
of 5, 10, 20, 30, 40 and 50 Kr. The treatment 
produced varying degrees of lethality in the 
Mj generation; the surviving plants; weret 
grown at Delhi along with untreated controls. 
The Ml plants and the controls flowered in 
115-120 days. Mo progenies were raised at 
Delhi from the M^ selfed plants. 

ObEiervations on the Mo progenies led to the 
identification of early-maturing photo-insensi¬ 
tive mutant plants. These observations and 
others on the fibre characteristics; are listed' in 
Table 1. In .contrast to a monopodia!, profusely 
branching and excessive vegetative growth 
habit of the controls, the mutants produced 
more of sympodial branches with large num¬ 
ber of bolls and the plants were erect and more 
compact (Figs. 1 and 2). The mutants took 
60-65 days to flower as against 118 days of 
the controls, thus they were ^ earlier by a.bout 
two months. The percentage of boll opening in 
case of controls varied from 0 to a maximum 


Table I 


Material 


Dose of 
gamma- 
rays 
(Kr) 


Days 

to 

flower 


Boll 

opening 

(%) 


Seed 

cotton 

yield 

(gm/plant) 


Staple 

length Strength Fineness 
(nam.) 


M.C.U. 6 (cont.) 0 

Mutant 1 ..5 

„ 2 ..20 

„ 3 20 

.,4 ,.20 

„ 5 ... 20 

„ r, .. 30 

„ 7 ..40 

„ 8 .. 50 


118 

14 

30 

60 

80 

130 

60 

71 

132 

65 

63 

PO 

65 

60 

156 

65 

63 

112 

65 

100 

65 

60 

64 

95 

61 

70 

135 


29-5 

9*0 

130 

29-7 

9‘1 

U9 

29*5 

8-7 

1.50 

28*4 

8*3 

126 

29-0 

8-3 

115 

29*2 

9-1 

141 

28*7 

8-8 

143 

2S-7 

8*7 

130 

2S-2 

8-5 

125 


Maturity Ginning 
f % ) per cent 


63 

34 

76 

33 

77 

31 

72 

32 

67 

29 

76 

30 

74 

37 

71 

30 

73 

32 
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of 14, but in mutants it varied from 60 to 100 
when recorded after 175 days of sowing. This, 



Figs. 1-2. Fig. 1. Control. Fig. 2. Photo-insensitive 
mutant. Both plants SO days old. 

In turn, increased the yield of seed (Cotton by 
2 to 5 times. The other fibre qualities of 
length, strength and fineness were more or less 
similar to those of the controls. The ginning 
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in one of the mutants (mutant 6) was increased 
to 37% as against 34% of control. 

As regards efficiency of the radiation dose 
to induce photo-insensitive mutations 20 Kr 
of gamma-rays appeared most suitable. The 
higher doses induce more of seedling lethality 
and sterility ; with lower doses;, the frequency 
of mutants was considerably reduced. 

Some of the mutants appear very promising 
and may be released for general cultivation in 
North Indian conditions in thei near future. 
Division of Genetics, R. N. Raut. 

Indian Agric. Res. Inst., H. K. Jain, 

New Delhi-12, March 3, 1971. R. S. Panwar. 
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MORPHOGENETIC VARIATIONS IN 

THE GAMETOPHYTE OF A 3X RACE 
OF A FERN - HYPODEMATIUM 
CRENATUM (FORSK.) KUHN 

The two morphologically dissimilar genera¬ 
tions in the fern life-cycle, viz., sporophyte 
and the gametophyte begin their development/ 
from a single-celled zygote and a spore. The 
gametophyte is a much too simpler organiza¬ 
tion than the sporophyte and its adult form 
ia modulated through three growth sequences, 
viz., mono-, bi- and three-dimenslional. Experi¬ 
mental studies have shown that the early 
developmental stages in culture are light- 
dependent photoreactions reflecting differential 
gene activityHowever, no direct studies 
dealing with the effe/cts of chromosomal and 
cytoplasmic disturbances inherent in the spores, 
on the above-mentioned growth slequenfces, 
have been made. 

The Himalayan populations of this fern are 
comprised of 2X (2n=82), 3X (2u=123) 
and 4X (2n=164) plants. The 2 X and 4 X 
produce 32 spores per sporangium in contbrast. 
to 64 in majority of the sexual ferns. These 
spores', on germination, passed through the 
above-mentioned growth sequences leading to 
normal cordate prothalli. In 3 X plants, the 
meiotic aberrations resulted in highly un¬ 
balanced spores and germination trials in a 
sample gave upto 37% germination in contrast 
to 75-82% recorded for the X and 2 X spores. 
These, data of 3 X are, however, expected to 
vary from sample to sample. 

All the cultures were raised under uniform 
conditions of light and nutrition. The first 
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germ-cell in 3 X failed to exhibit polarity gra¬ 
dient and, unlike the germ-cells in X and 2 X 
spores, retained potentiality to undergo mitosis 
more than once, the plane of spindle being 
different at each division. In many cases., the 
rhizoidal differentiation was either inhibited 
or considerably delayed. 

Based upon such variations as : (a) plane 
of division in the first germ-(cell, (b) its num¬ 
ber of mitotic divisions, and (c) subsequent 
fate of the filamentous protonemata, the growth 
patterns may be described under the following 
three broad categories : 

(1) In contrast to the highly asymmetrical 
plane of division in X and 2X germ-cells, in 
3 X, it may be oblique or vertical. The two 
almost equal-sized cells grow into two sepa¬ 
rate filaments and the differentiation of the 
rhizoidal cell is bypassed. As shown in Fig. 1, 



Figs. 1 -6. Fig. l. Ten-day-old protonema showing two 
divisions of the germ cell, the rhizoidal differentiation is 
inhibited, X 100. Fig. 2. Sixteen-day-old protonema deve¬ 
loped as that of Fig. 1 or from a binucleate, abnormal 
spore, X 100. Fig. 3. Three successive divisions of the 
germ cell after the differentiation of the firi«t rhizoid, the 
plane of division is different each time, X 125. Fig 4 . 
Ditto, Twenty-ciiiy-old. rosette shaped protonema, x 125. 
Fig. 6. Fifteen- day-old protonema showing highly differen¬ 
tial, n onoplanar growth, X 100. 

the cell on the left: forms a filament of three 
cells, eaah cell exhibiting highly differential 
growth. In some c^ses, regular alternation of 
spindle axis was observed at each mitosis 
(Fig. 2). 

(2) The germ-cell may divide repeatedly in 
more than one plane, resulting in a rosette of 
filaments (Figs. 3, 4). A comparison of the 
protonema depicted in Fig. 5 with those in 
Fig 3 ^ 3_4 show well-marked differences in cell! 
and ohloroplast size in different protonemata 


and also within the same protonema. The 
chromosomal analysis of the different types of 
protonemata demonstrated variable numbers 
from below the haploid level (?^ = 41) to well 
above the diploid level in = 82). Thus, if the 
Various! patterns are evaluated in terms of the 
genotype, we 'can regard each viable spore as 
distinct. 

(3) In one-month-old cultures, 32% proto¬ 
nemata did not grow beyond the filamentous 
stage and produced antheridia only. In other 
35%, the filaments entered biplanar growth 
and formed cordate prothalli which bore arche- 
gonia. A detailed study on the sex organs and 
fertilization is in progress. 

The results obtained simulate those produced 
by colchicine- and ionizing radiations^ and to 
aocoiint for the disturbed growth sequences 
observed in the present material, the events at 
meiosis and the early developmental stages of 
the gametophyte may be envisaged as a con¬ 
tinuum in the life-cycle. 

Dept, of Botany, D. S. Loyal. 

Panfab University, Farm jit Paik. 

Chandigarh-14 (India), 

March 17, 1971. 
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SOME CULTURAL OBSERVATIONS ON 
SCHIZOMERIS LEIBLEINIT KUETZING 

In recent years, Schizomeris leihleinii Kuetz. 
has been studied in cultures by some workers. 
The studies show that the alga is highly vari¬ 
able in its morphological and cytological cha- 
raicters, Prasad and Srivastava (1963) have 
recorded the occurrence of zoospores as having 
2-8 or more flagella and Patel (1967) has de¬ 
scribed a variable number of chromosomes as 
15, 28 and 30, some cytological details and 
occurrence of thick-walled cysts. The species 
reicently collected and cultured has yielded 
certain observations unrecorded so far. 

The present form was growing attached to 
some decaying twigs, of water plants in an 
open slow-flowing drain at Allahabad during 
November 1970. The alga readily produced 
zoospores when put in a liquid medium. It 
was reared in unialgal culture starting from 
such zoospores obtained from a single fila¬ 
ment, It grows well in both liquid and solid 
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De’s (1939) medium. Generally, after about 
three weeks’ growth in a liquid or solid 
medium, the alga produces thin-walled resting 




Fli.S. 1-4. Sckizofneris Utiletnii Kuetzing. Fig. 1. 
Filaments showing aplanospores, X 860. Figs. 2-3. 
Young branched filaments formed by the germination of 
aplanospores, X 7n0 and x 200 respectively. Fig 4, 
A mature branched filament, x 150. 


cells or aplanospores with richly-accumulated 
food granules. They occur in uni-, bi- or 
multiseriate filaments and have a pale-green 
colour. Later, they become thick-walled 
(Fig. 1). At this, stage, if the alga is; trans¬ 
ferred to a freshly-prepared solid agar medium 
(De’s medium solidified with 1-5% agar), the 
cell-contents of the aplanospores are liberated 
by the rupture of the lateral wall and divide 
to form a few-celled (2-5) germlingsi which 
differ from those formed by the zoospores. In 
the latter case, germlings are typical unbranich- 
ed short filaments, wihereas the aplanosporesi 
on germination on solid agar plates., surpris¬ 
ingly produce processes giving an appearance 
of branched filaments. The processes! formed 
in the apical cell present a look of typical 
dichotomy (Figs. 2 and 3) and by their fur¬ 
ther growth, result into a branched filament 
(Fig. 4). However, the processes, formed in an 
intercalary or in the basal cell, remain sup¬ 
pressed by the apical growth and give appear¬ 
ance of small outgrowths at later stage. Thesei 
observation.s were repeatedly confirmed under 
identical cultural conditions. The inoculated 
agar plates were placed in an incubating cham¬ 
ber with an arrangement for icontinuous light 
(180 lux by a fluorescent tube and the tem¬ 
perature varying between 25° C and 30° C). The 
branches usually initiate till a few-celled 
growth of the germ,ling but occasionally even 
in longer filaments. When the filaments with 
aplanospores are transferred to a liquid 
medium, there is profuse production of zoo¬ 
spores which germinate in the fashion record¬ 
ed by earlier authors but rare occurrence of 
such branched germlings has been observed by 
us even in this condition. 

It is interesting to note that in contrast ta 
the present form of Schizomeris^ Mitra (1947) 
recorded branching in XJronema terrestre, 
mostly in the germlings produced by the ger¬ 
mination of zoospores and only occasionally 
from the apltnospores. But his! record that 
the growth on solid medium icoupled with 
weak illumination is conducive to the produc¬ 
tion of branching holds good also for the 
present form of Schizomeris leihleinii^ 
Although occasional occurrence of branching 
in the germling stages is known in other 
genera of Ulotrichales like XJlothrix (Silva, 
1953), Uronema (Mitra, 1947), the phenomenon 
is for the first time being recorded in the gennsi 
Schizomeris. Whether the occurrence of 
branching in thesie genera is significant with 
reference to the phylogeny of the group and 
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throws light on the evolution of Chaetopho- 
rales or an expression of certain specialized 
conditions, remains an open question till 
enough data to support either view is avail¬ 
able. 

Dept, of Botany, G. L. Tiwari. 

Allahabad University, D. C. Pandey. 

Allahabad-2, 

U.P., India, March 18, 1971. 
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POST-HARVEST CHEMICAL 
TREATMENT OF APPLE FRUITS 
AGAINST ROT AND DETERIORATION 

Post-harvest losses of apple fruits on account 
of infection by Alternaria tenuis have been 
reported by Grewal.-^ During studies on micro¬ 
bial deterioration of apple fruits in transit and 
storage in recent years, the authors frequently 
encountered this fungus causing rot and decay 
which gives the fruits an unsightly appearance 
rendering them practically unfit for sale and 
consumption. A perusal of literature revealed 
that! no worthwhile attempt has been made in 
this country to find suitable control measures 
against this disease. Studies of Dharam Vir^ 
and Dharam Vir et al.- have sihown that inten¬ 
sity of losses on aocount of such type of dis¬ 
eases occurring during transit and storage can, 
be substantially reduced by suitable treatments. 
Results of the evaluation of three chemicals 
as post-harvest dip treatment for the control 
of this disease are presented. 

Experimental 

Three chemicals, i.e., calcium propionate, 
allisan and thioacetamid, were used in the 
investigations. Apple fruits (variety Ambari) 
in healthy and firm condition were selected and 
ea/ch fruit was given a small cut at four uni¬ 
form. places (Fig. 1). This was followed by 
inoculations which were done by spraying the 
spore suspension of A. termis prepared in steri¬ 
lized water, on to the fruits with the help of 
an atomiser. After 12 hours of incubation, 
fruits were divided into four lots, three of 
which were treated with different chemicals 
while the fourth was kept as control. The treat¬ 
ment was done by dipping the fruits in water 
solution of each chemical prepared in steriliz.- 


ed water at 1,000 ppm, for a period of 2-3 min. 
Fruits kept as control were subjected to the 
same procedure except that no ichemical solu¬ 
tion was; used and instead the fruits were dip¬ 
ped in sterilized water for the same period. 
Fifteen fruits were used for each treatment. 
The fruits were later dried, closely packed 
together in cardboard boxes and incubated at 
room temperature (21-24*^0. The boxes were 
periodically opened and fruits in various treat¬ 
ments were examined for the initiation of rot¬ 
ting around the cuts. It was observed that 
while in the untreated fruits, rotting initiated 
around the cuts on the third day, the treat¬ 
ment of fruits with thioacetamid suppressed the 
development of symptoms up to 35 days. Fruits 
treated with calcium propionate and allisan 
developed rotting on the sixth and 10th day 
respectively. Thesje investigations clearly bring 
out the effiicacy of thioacetamid as a post¬ 
harvest dip treatment for prolonging the stor¬ 
age life of apple fruits against rot and decay 
caused by this disease. The use of thioacetamid 
does not present any health hazard problems. 



Flo i. uig ttiicetcy of thiO«icecaiUid tor liic coairol 

of apple rot. A and B represent Respectively treated and 
untreated (control) fruits. 
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Letters to the Editor 


EFFECTS OF GROWTH RETARDANTS 
ON FLOWERING AND APICAL 
DOMINANCE OF MANGO {MANGIFERA 
IN Die A L.) 

There is a strong apical dominance in mango. 
As long as an apical bud of shoot remains in¬ 
tact, there is little axillary growth either vege¬ 
tative or reproductive. AxiEary vegetative 
growth or flower may, however, appear, if the 
apical bud is damaged or removed, thus elimi¬ 
nating the effect of apical dominance.^-'^ The 
phenomenon of apical dominance is primarily 
based on endogenous growth regulator sys- 
tem.i"^ Exogenous; application of growth-regu-. 
latiing and flower-inducing chemicals are 
known to bring about some changes in this sys- 
. tern which greatly reduce or eliminate apical 
dominance.^ The present note deals with the 
results' of an experiment on the effect of Cyco- 
cel and B-Nine on flowering and apical domi¬ 
nance of a biennial bearing mango cultivar 
Langra. 

The experiment was conducted during 
1969-70 employing 5-year-old clones of Langra 
mango. Cycocel and B-Nine were applied as 
foliar sprays with Tween-20 (0*1% solution) 
as wetting agent at a 'concentration of 
5,000 ppm. Also a control with application of 
a mixture of water and Tween-20 was; provid¬ 
ed. For each treatment, seven replicated whole 
trees of comparable sizes were used. The trees 
were sprayed seven times at monthly intervals; 
starting from May 1969. The effectiveness of 
Cycocel and B-Nine was determined by ti^ie 
percentage of treated shoots flowering and the 
number of panicles, developed per treated 
shoot in the following spring. The relevant 
data are presented in Table I. 

Table I 


Effect of growth-^retardant sprays on flowering 
and apical dominance of young 
Langra mango trees 


T reatment 

Mean percent¬ 
age of shoots 
flowering 

Mean number 
of paniclfs 
per shoot 

Control 

3'57 

1-67 

Cyroiel 5,000 ppm 

9I"77 

3*54 

B-' i e 6 OC 0 ppm 

6-4S 

1*63 

L S.D. at 5 per cent. 

9-47 

0-76 

„ 1 

12-99 

1-07 


The results indicate that both the chemicals 
showed flower-promoting effect on the Langra 
mango, but the magnitude of flower promotion 
was significant in case of Cycocel only. Cyco¬ 
cel not only increased the percentage of flower¬ 
ing shoots but also induced the axillary buds 
on the treated shoots to flower along with the 
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apical buds (Fig. 1) and thereby significantly 
increased the average number of panicles per 
shoot as compared to control. This is consi¬ 
dered to be due to partial loss in apical domi¬ 
nance brought about by the repeated sprays of 
Cycocel. B-Nine, however, did not show any 
axillary flower-inducing effect. These are in 
line with the observation of Luckwill (1968) 
in which he points; out that Cycocel destroys or 
greatly reduces apical dominance in young 
apple trees, while B-Nine fails to do so. 



yiG. 1. showing panicles devdopiug trom aplealand 
axillary buds on a Cycocel treated mango shoot. 


Besides their fundamental importance, these 
results hold promise from the practical point 
of view of controlling flowering in mango by 
use of Cycocel. 
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REVIEWS AND NOTICES OF BOOKS 


Advances in Corrosion Science and Technology 
(Vol. 1). Edited by M. G. Fontana and 
R. W. Staehle. (Plemim Publishing Corpora¬ 
tion, 114, Fifth, Avenue, New York, N.Y. 
10011, U.S.A.), 1970. Pp. x + 276. Pricei 
$ 22.50. 

This is the first volume of a new series' 
organised to provide a forum for review papers 
in the area of icorrosions whicih will focusi 
attention on those aspects of corrosion science 
and technology of current interest. The volumes,' 
of the series will be published nearly annually 
and each volume is expected to contain threel 
to five review articles. Another aim of this 
series is; to attract those in areas peripheral to 
the field of corrosion. Thus, physicists, phy¬ 
sical chemistS), and electronic scientists can 
make use of this forum for their contributions 
on corrosion problems. 

The first volume contains the following arti¬ 
cles : (1) Techniques for the Measurement of 

Electrode Processes at Temperature above 
100° C by D. de G. Jones and H. G. Masterson, 
(2) Surface and Environment-Sensitive Mecha¬ 
nical Behaviour, by R. M. Latanision and 
A. R. C. West'wood; (3) Mechanism and 

Phenomenology of Organic Inhibitors, by G. 
Trabanelli and V. Carassiti ; and (4) Anodic 
Oxidation of Aluminium, by S. Tajima. 

A, S. G. 


Raman Spectroscopy (Vol. 2). Edited by 

H. A. Szymanski. (Plenum Publishing Cor¬ 
poration, 114, Fifth Avenue, New York, 
N.Y. 10011), 1970. Pp. ix + 221. Price 

$ 17.50. 

With the development of Laser as a prac¬ 
tical siource of high intensity monochromatic 
radiation, there has come in the last decade 
an unforeseen revival of interest in Raman 
Effect and its application by chemists to struc¬ 
tural studiesi of molecules, and by physicists! 
to testing in detail the various theories of scat¬ 
tering of light. Raman Spectroscopy, which, in 
essence, is the sftudy of frequency change when 
light is scattered by molecules, has thus enter¬ 
ed a new phase and advancesl in this field are 
indeed very rapid. To keep research workers 
abreast of current work in all aspects of Raman 
Spectroscopy, this continuing series; on the 
subject has been envisaged. 


The first volume was published in 1967 (for 
review, see Ourr. Sci., 1967, 36, 590). Since its 
publication, literature on the subject hasi grown 
large and the present volume attempts at 
bringing together the more important develop¬ 
ments that have taken place both in theory and 
practice of Raman Spectrosicopy. 

The (contents of the volume are : Chapter 1 
—^Vibrational Rules of Selection and Polariza¬ 
tion : Their Practical Uses and Limitations, by 
L. A. Woodward; Chapter 2—Developments 
in .the Theories of Vibrational Raman Intensi¬ 
ties, by J. Tang and A. C. Albrecht ; Chap¬ 
ter 3—Raman Spectroscopy with Laser Excita¬ 
tion, by H. W, Sehrotter ; Chapter 4— 
Low-Frequency Raman Spectra of Liquids, by 
L. A. Blatz ; Chapter 5—High and Low Tem¬ 
perature Raman Spectroscopy, by Ronald E. 
Hester; Chapter 6—Raman Spectroscopy with 
Poor Scatterers, by E. Steger ; Appendix— 
Comments on the Derivation of the Dispersion 
Equation for Molecules, by G. P Barnett and 
A. C. Albrecht. 


Developments in Applied Spectroscopy 
(Vol. 8). Edited by E. L. Grove. (Plenum 
Publishing Corporation, 114, Fifth Avenue, 
New York, 10011 N.Y.), 1970. Pp. ix + 325. 
Price $20.00. 

Spectroscopy with its various branches of 
study, such as emission, atomic absorption, 
X-ray, nuclear particle, mass, Raman and 
Infrared, NMR and ESR, has become a grow¬ 
ing field of applied research in physical, geo¬ 
physical, chemical, biochemical, medicinal, and 
industrial laboratories. Computerisation, auto¬ 
mation, and sophisticated built-in facilities in 
spectroscopic instruments are producing rapid 
)changes in this field of apphed spectroscopy. 

The Chicago Section of the Society for 
Applied Spectroscopy in co-operation with, 
other allied organizations has been sponsoring 
an Annual Mid-America Spectroscopy Sym¬ 
posia for the past two decades. Attendees and 
contributors to these Symposia come from all 
parts of the United States and Canada. The 
Proceedings of these Symposia are brought out 
annually since 1962 as Developments in Applied 
Spectroscopy. 

The present volume is the eighth in this 
continuing series and it contains selected papers 
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from the 20th Aiuiual Mid-America Spectro¬ 
scopy Symposium, held iu. Chicago in. IVEay 12 
15, 1969. The 28 papers in this volume include, 
besides papers) on Emission Spectroseopy, 
X-ray Spectroscopy and Infrared Spectrosicopy, 
the papers presented at the three special Sym¬ 
posia held during the session, namely, Sym¬ 
posium on Silicate Analysis, Symposium on 
Trace Element Analysis, and Symposium on. 
MoSiSbauer Spectroscopy. 

This collection of selected papers will prove 
an invaluable source for spectroscopists' and 
analytical chemists. This) continuing series asi 
necessary additions to applied, spectroscopy 
laboratories will assure spectroscopists. and 
analysts keeping themselves abreast of the 
researches in this, field. A S, G. 

Carnegie Institution of Washington—Year- 
Book 1969. (1530, P. Street, NW, Washington, 
D.C. 20005), 1970. Pp. x + 767. Price not 
given. 

Year-Book 1969 of the Carnegie Institution, 
of Washington, covering the period July 1, 
1969, to June 30, 1970, contains President Caryl 
P. Haskins. Report (the last one as he says, 
p. 27) and the detailed reports of the work 
in progress and results of special studies under¬ 
taken during the year, from the six depart¬ 
ments of the Institution, namely, Hale Obser¬ 
vatories, Geophysical Laboratory, Terrestrial 
Magnetism, Embryology, Plant Biology, and 
Genetics Research Unit. President Caryl P. 
Haskins in his address pleads for the necessity 
for an assured expansion of Federal support 
for science tied to the gross national product 
and welcomes the move to fix it atl 0 -1% GIMP, 
as a beginning. 

The name ‘'Mount Wilson and Palomar 
Observatories” has been changed to Hale 
Observatories to honour George E. Hale, the 
Founder and first Director of the Mount Wilson 
Observatory and the man who inspired and 
planned the building of the 200" telescope. 
Important progress made during the year ini 
Bandage’s program of improving “Hubbles’ 
constant’’, and in Schmidt’s program on space 
distribution and luminosity function of quasi- 
stellar objects is reported. 

The Geophysical Laboratory was among the 
organizations which received lunar rock sam¬ 
ples from the successful Apollo missions. 
Results of investigations of lunar and related 
materials reported in this Year-Book provide 
exciting knowledge in this newly-created 
field. 


Progress made in diverse fields of study 
such a-s, astrophysics, geophysics, seismology 
and biophysics is reported from the Depart¬ 
ment of Terrestrial Magnetism. Significant new 
findings in the continuing studies on. the iso- 
la.tion, characterisation and control of genes in 
development are reported from the Department 
of Embryology. 

The Department of Plant Biology reports the 
year’s work done under the two major bran¬ 
ches, physiological ecology, and biochemical 
investigations!. The former chiefly concerned 
with investigations whose objective is to 
understand the functional basis of speciatioa 
and adaptation in plants, reports conclusion of 
two studies, that have been, in progress, 
namely, ecotypic investigations in Mimu-lus and 
in Solarium d/ulcamara. From the biochemical 
group, further work on chlorophyll complexes 
leading to new concepts of four formsi of 
chlorophyll is presented. The Genetics Research 
Unit reports work on the persistent hetero¬ 
zygotes in Phage T 4. 

A. S. G. 


Books Received 

Penrs'pectives in Powder Metallurgy — FundU'^ 
■mentals, Methods and Applications (Vol. 4). 
Friction and Antifriction Materials. Edited 
by H. H. Hausner, P. K. Johnson and K. H. 
Roll. (Plenum Publishing Corporation, 114, 
Fifth Avenue, New York, N.Y. 10011.) 
Pp. xvi -h 334. 

Computer Programming and Languages. By 
K. N. Dodd. (Plenum Publishing Corpora¬ 
tion, 114, Fifth Avenue, New York, N.Y. 
10011), 1969. Pp. viii+137. Price $4.95. 

Cryogenics and Refrigeration—A Bibliographu 
cal Guide (2). By Ellen M. Codlin. (Ple¬ 
num Publishing Corporation, 114, Fifth 
Avenue, Nfew York, N.Y. 10011), 1971. 

Pp. XX -h 263. Price $ 29.50. 

Dynamic Analysis of Ocean Structures. By 
B. J. Muga and J. F. Wilson. (Plenum Pub¬ 
lishing Corporation, 114, Fifth Avenue, New 
York, N.Y. 10011), 1970. Pp. xii + 377, Price 
$ 15.00. 

Electrification Phenomena in Rocks. By E. I. 
Parkhomenko. (Plenum Publishing Corpora¬ 
tion, 114, Fifth Avenue, New York, NX 
10011), 1971. Pp. xi-1- 285. Price $25.00. 

Computational Methods in Band Theory. Edited 
by P. M. Marcus, J. F. Janak and A. R. Wil¬ 
liams. (Plenum Publishing Corporation, 114, 
Fifth Avenue, New York, N.Y. 10011), 197L 
Pp. xvi -f 578. Price $ 25.00. 
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OUTLOOK FOR HYBRID RICE IN INDIA 
M. S. SWAMINATHAN, E. A. SIDDIQ and S. D. SHARMA 
Indian Agricultural Research Institute^ New Delhi 

Abstract 

Experience gained through commercial exploitation of hybrid vigour in maize, Sorghum 
and pearl millet indicates that heterosis nor only results in substantial yield increases but also 
in stability of performance, particularly under environmental stress. Since there is further 
scope to exploit the full potentiality of high yielding dwarf varieties under irrigated conditions, 
commercial hybrids of rice, if developed, may lirst enable improvement and stabilisation of 
production levels of upland rices which form a substantial proportion of the total area under 
this crop. 

In the light of the available information the prospects for the development of commercial 
rice hybrids are examined. While the dominant genes which have been reported to confer 
resistance to major rice diseases are a distinct advantage, care should be exercised in the choice 
of male and female parents to maintain the desirable grain quality of the hybrid. The 
possibilities of developing a commercial rice hybrid using the cytoplasmic source from the 
West African rice variety Sakotira-55 and the restorer systems from varieties like Basmati 370 
are discussed to provide a hypothetical model in such work. Reference has also been made to 
the availability of ancillary charaaers in the rice germ plasm, which would aid development 


of commercial hybrids. 

' Introduction 

rpHE widespread commercial exploitation of 
hybrid vigour in India is presently con¬ 
fined to Zea mays L., Sorghum bicolor (L.) 
Moench and Pennisetwm typhoides Stapf ex 
Hubbard. The principal components of our 
experience with these crops can be summed 
up as follows : First, heterosis offers scope for 
making a large jump in yield level. Secondly, 
hybrid vigour confers a (considerable degree of 
resilience to fluctuations in environment pro¬ 
bably through early seedling vigour and has 
thus proved to be an advantage under dry¬ 
farming conditions. For example, hybrid Sor- 
ghum CSH-1 and hybrid pearl millet, H.B. 1, 
H.B. 2, H.B. 3 and H.B. 4 have yielded con¬ 
sistently more than the loical varieties during 
seasons characterised by drought and aberrant 
weather. Thirdly, through an appropriate re¬ 
construction of plant morphology and deve¬ 
lopmental rhythm and by exploiting additive 
gene action through suitable population im¬ 
provement programmes, composites or varieties 
with as good a yield potential as the hybrids 
can be developed. Examples of this type are 
furnished by the Swarna variety of Sorghum 
and the ^composites of maize, viz., Jarwahar, 
Kisan, Vikram, Ambar and Vijay.i’^ Fourthly, 
dependence on a single source of male sterility 
is fraught with danger if the male sterile 
parent carries dominant genes for susceptibi¬ 
lity to important diseases, c.g., susceptibility to 
ergot, downy mildew and grain smut in the 
case of CMS 23 A of Pennisetum typhoides or 
poor grain quality in the case of MS Kafir-60 of 
grain Sorghum which has a chalky endosperm. 


Scope and Need for Hybrid Rice 

Different estimates have revealed that a 25% 
gain in yield over the best commercial variety, 
will be necessary for making exploitation of 
hybrid vigour in a self-pollinated plant an 
economically viable proposition. Several 
^crosses reveal that this degree of enhanced 
yield 'can be attained (Table I). If in rice, 
hybrid vigour will confer the same degree of 
buffering against the vagaries of the weather 
as has been observed in Sorghum.,'^ research on 
hybrid rice may certainly be worthwhile in 
India since out of the 35 million hectares under 
rice, over 20 million hectares are purely rain- 
fed. On the other hand, in the irrigated and 
abundant rainfall regions of India the full 
yield potential of the dwarf varieties is yet 
to be realised due to inadequacies in water 
management, agronomic and pest control prac¬ 
tices and post-harvest technology. Therefore, 
even if the yield ceiling can be raised through 
hybrid rice, it may not be cf immediate prac¬ 
tical value in such areas. However, if stability 
in production can be achieved in upland rice, 
this will be a great contribution to preventing 
violent fluctuationsj in food.grain production in 
India. 

Advantages and Disadvantages of the 
Rice Plant for E.xplotting Heterosis 

The possibility of latooning and vegetative 
propagation^’would make hybrid seed pro¬ 
duction much less expensive in rice than in 
crops like wheat. Secondly, dominant genes 
for resistance to diseases and pests like blast 
and gall midge are known.^>"8 Thirdly, other 
desirable characters sych as early flowering,^ 
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Table I 

Manifestation of heterosis in some intervarietal crosses in indica rice 


Height Panicle length Tillers Grains 1000 

( 3 j.qss (cm) (cm) per plant per panicle grain weight 


P1XP2 

Pi 

P2 

Fi 

Pi Pi Fi 

Pi 

Pa 

Fi 

Pi 

P2 

Fi 

Pi, 

P2 

Fi 

rXlWGxKSII 

9i*5 

128-0 

135*8 

24*7 26-4 31-5 

7 

5 

14 

119 

239 

277 

24*0) 

24-00 

26-50 

IARI 6901XRSII .. 

86*5 

128-0 

136-0 

21-7 26-4 28-9 

7 

5 

10 

138 

239 

196 

24-50 

24-00 

27-00 

lARI 10560 xRS 11 .. 

100-6 

128-0 

138*8 

23*8 26-4 31-1 

7 

6 

8 

133 

239 

277 

22-00 

24-00 

25-00 

IARI 10561 XRS li .. 

100-6 

128-0 

145-3 

24*2 26-4 30-7 

7 

5 

8 

135 

2.39 

329 

22-00 

24-00 

23-50 

DGWGX'NPISO .. 

94-5 

137-() 

116*6 

24*7 27-5 25*9 

7 

4 

15 

119 

135 

169 

24-00 

18-50 

22-50 

IARI 5 Ol-2xNPi30 

90-6 

137-6 

127-0 

25-8 27-5 27-6 

8 

4 

12 

172 

135 

189 

22-00 

18-50 

21-50 

IAR15980XNP 130'.. 

88-5 

137-6 

125-0 

26-7 27-5 24-0 

5 

4 

18 

146 

135 

139 

21-50 

18*50 

20-50 

IARI 599 XNP m 

82-4 

137-6 

108-0 

19-0 27-5 19-2 

6 

4 

10 

105 

135 

92 

26-00 

18-50 

23-00 

IARI 10560XNF ISO 

110-6 

137-6 

111-0 

23-8 27-5 23-1 

7 

4 

13 

133 

135 

222 

22-00 

18*50 

21-00 

IRSXRSl 

95-6 

126-0 

136-5 

28-5 27-5 26-1 

8 

5 

36 

175 

237 

290 

28-00 

24-00 

26-00 

IR 127XRS 1 

130-00 

126-0 

163-6 

29-0 27-5 28-4 

4 

5 

48 

375 

237 

200 

20-00 

24-00 

18-25 

S. 55 X Basmati 370 .. 

80-00 

151-0 

160-6 

20-5 29-5 29-6 

6 

4 

46 

106 

135 

215 

25-00 

19-50 

23-55 

S. 55X AC 5636 

80-00 

135*0 

189-0 

20*5 28-0 32-2 

6 

5 

55 

106 

137 

329 

25-00 

20-60 

23-75 

IR 127 X Basmati 370 -. 

130-0 

151-0 

168-7 

29-0 29-5 29-2 

4 

4 

35 

375 

135 

265 

20-00 

19-50 

21-00 


s’e^ donrianicyiO'ii and dense panicle^- have 
reported as dominant and hence can be 
incorporated in the hybrid rice without diffi¬ 
culty: Quality considerations! influence heavily 
the' price of rice in Indian markets. The F 2 

** 1. DEVELOPMENT OF MALE STERILE LINE 



MALE STERILE (A LINE;) 


2. MAINTENANCE OF MALE STERILE LINE 



A 


3. DEVELOPMENT OF COMMERCIAL HYBRID 



COMMERCIAL RICE HYBRID 


1 . 


2 . 


fig. 1 

In case restoration is easily obtained as in the case of Sorghum and diverse restorers are available 
simultaneous testing for fertilitj’ restoration and agronomic desirability can be undertaken. 

On the other hand if fertility restoration presents difScnlties as in case of wheat development of 
suitable restorer lines would be an additional step. * ' ^ ® ^ 
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grains may show much Vcirlability in amylos© 
content and gelatinization temperature and 
thereby aH‘cct the milling and cooking quali¬ 
ties. Hybrid rice may face an adverse price 
disicrimination unlesd botjh the parents ’ are 
carefully chosen so a.s to yield a quality hybrid. 

Prospects for Developing Commercial Hybrids 

Given the necessary extent of manifestation 
of hybrid vigour, the major prerequisites for 
capitalising on such vigour commercially are : 
(a) a usable form of male sterility, and (b) 
floral characters such as long period of glume 
opening, protruding stigma, a long period of 
5itigma receptivity, abundant production of pol¬ 
len and availability of dominant genes for amy- 
lose content, gelatinization temperature and 
resistance to the major pests and diseases. No 
systematic research programme has so far been 
undertaken in India to explore the prospects 
for developing hybrid ri^c for commercial cul¬ 
tivation. Some of the observations relevant to 
the initiation of such a programme are sum¬ 
marised below : 

Usable Form of Male Sterility. —Spo¬ 
radic reports of the incidence of male 
sterility in rice exist beginning from an early 
record by Ramanujam.^-^ Self-sterility has 
been recorded in O. barthii Cheval.’'*^ The 
genetic mechanisms underlying such self- 
sterility are yet to be elucidated. No case of 
cytoplasmic male sterility and fertility restorer 
genes has so far been recorded in India. 

Recently, dilTcrcnt degrees of fertility and 
sterility have been, found at the Indian Agri¬ 
cultural Research Institute in different crosses’ 
involving a rice variety from West Africa, 
Sakotira-55 (O. . Seme Fjs (c.g., Sako- 

tira-55 X AC 5636) shewed over 70% sterility. 
The reciprocal crosses showed cliflcreiTtial ferti- 
lil(y. A study on the lines indicated in Fig. 1 has 
been undertaken to examine whether the steri¬ 
lity arises from any specific interaction between 
Sakotira cytoplasm and gcne(.s) of the pollen 
parent. Environmental stability in the expres¬ 
sion of male sterility is another important trait 
which will be tested. No work has so far been 
done on the chemical induction of male ste¬ 
rility. 


Availahility of Other Desirable Genes.^ 
In the Assam rice collections maintained at 
the Indian Agricultural Research Institute, 
sufficient variation has been observed for the 
size of anther and stigma as well as for the 
duration of glume opening. The large feathery 
stigma protruding out of spikelet even after 
anthesis, large anthers bearing abundant pollen 
and longer period of glume opening are some 
of the mechanisms favouring cross-pollina¬ 
tion. These could be exploited profitably. 

Conclusion 

It is premature to express definite views on 
the outlook for hybrid rice in India. Practi¬ 
cally, no scientifiic effort has been expended so 
far in this field excepting the recording of a few- 
useful traits as indicated in this paper. In the 
opinion of the authors, hybrid rice will have 
value in increasing yield and stabilizing pro¬ 
duction in upland areas provided the response 
of hybrid rice to fluctuations in rainfall pat¬ 
tern is. similar to that observed in Sorghum and 
pearl millet. Before much further work on 
hybrid rice is done, it is proposed t,o gather 
data on the behaviour of several hybrids 
under upland conditions. 
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EFFECT OF FUNGICIDE DEXON (P-DIMETHYLAMINOBENZENEDIAZO SODIUM 
SULFONATE) ON SOIL AGGREGATION 

N. G. K. KARANTH and V. N. VASANTHARAJAN 
Microbiology and Pharmacology Laboratory, Indian Institute of Science, Bangalore-^12 


Abstract 

Dexon (^-dimethylaminobenzenediazo sodium sulfonate), a soil fungicide, was found to 
lower the water stable aggregates when added to soil and incubated for a long time. With 
its disappearance, the soil structure seems to restore itself. The restoration is mainly brought 
by an increase in the 0-25 mm aggregates. The immediate effect of addition of the fungicides 
was an enhancement in the water‘Stable aggregates of the soil. Within eight weeks as much 
as 80-90% of the fungicide gets degraded in soil. 


C ONTROL of soil-borne plant pathogens parti¬ 
cularly those affecting seedlings is essential 
for successful agriculture. This is achieved either' 
by seed treatment with fungicides or applying 
them directly to soil. At the same time, it i^ 
increasingly being realised that large scale 
application of fungicides to the land brings! 
along with it problems affecting the environ¬ 
ment. Apart from this, the immediate effects 
of these additions on soil as an ecosystem have 
not been fully investigated. The fungicides may 
affect directly or indirectly both the microbial 
balance and the physical properties of the 
soil. 

The Governments of various countries are 
directing now their serious attention towards 
testing thoroughly the effect of fungicides on 
other microbes, ascertaining at the same time, 
their stability, persistence, and movement in 
soil before recommending them for general 
agricultural use. 

;.i»Among the seedling diseases, the more serious 
and deadly are the “damping-off” diseases! 
(caused by the phythiaceous fungi. No effec¬ 
tive remedy was available against them until 
a few years ago. The fungicide Dexon (p- 
dimethylaminobenzenediazo sodium sulfonate), 
inti*oduced recently, was observed to be rather 
fjpecific against these organisms, most other 
fungi remaining unaffected by it.i"^ We have 
been studying for the past few years the acti¬ 
vity of Dexon and its degradation by micro¬ 
organisms in soil. In this communication we 
present our observations on the effect Dexon; 
has on the soil structure. 

Materials and Methods 
400 g of air-dried red-loam soil passed 
through 2 mm sieve were transferred to 400 ml 
polythene beakers. Dexon was incorporated at 
three levels, viz., 0, 1,000 and 2,000 ppm and 
0-1% nitrogen in the form of either ammo¬ 


nium chloride or sodium nitrite, these being 
the forms usually used in experiments to study 
nitrification. The contents were thoroughly 
mixed and incubated at room temperature 
(25-30* C). Three replicates were kept in each 
treatment. The moisture level was maintained 
at 60% of water holding capacity (WHC) of 
tjhe soil by adding tap water periodically. The 
rate of nitrification of these two were followed 
but the results will be published elsewhere. 
For aggregate analysis', soil samples were drawn 
at| monthly intervals. 10 g of wet samples; 
from each treatment, in duplicate, were kept 
under 1 : 3 water for overnight and were then' 
sieved through a nest of sieves manually. The- 
aggregates retained on each sieve were then 
fransferred into a weighed petri-dish, dried in. 
the oven and their dry weights were recorded. 
The actual amount of aggregated material was 
obtained after subtracting the weights of pri¬ 
mary particles. After drawing undisturbed 
s^amples for aggregate analysis, the contents 
were thoroughly mixed anid samples were 
taken for the estimation of residual Dexon. The 
analytical techniques used for Dexon estima¬ 
tion was that of Anderson and Adams’""' with 
some slight modifications to suit the present 
-experimental set up. 

Results and Discussion 
Dexon recovered from soil at different time 
intervals is given in Table I. Only about 
70-80% could be recovered immediately after 
application. The fungicide which is anionic can 
be sorbed by the organic matter in soiT* and 
this may explain, its low recovery. A part of 
it might also get adsorbed by the clay parti¬ 
cles, mostly in the edges by iron and alumi¬ 
nium hydroxides. Dexon was observed to dis¬ 
appear rather rapidly in soil. Only about 7-20% 
could be recovered after 8 weeks. The rate 
of disappearance appears to he much faster 
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than that reported by Alconero and Hagedorn’* 
which might be due to the differences in the 
type of soil, tiemperature of incubation (25- 
30° C) and optimum conditions maintained 
throughout the experiments. 

Table I 

Residual Dexon in soil 


Treatment 

% 

recovery after 

2 hours 

5 weeks 

8 weeks 

1,000 ppm Dexon: 

No nitrogenou.s chemical 

.. 80*0 

39*9 

10*8 

Ammonium chloride 

.. 79*0 

62*6 

16*1 

Sodium nitrite 

81*0 

51*5 

16*1 

2,000 ppm Dexon: 

No nitrogenous chemical 

.. 71-0 

30*8 

7*6 

Ammonium chloride 

.. 70*8 

40*9 

9*5 

Sodium nitrite 

,, 81*4 

49-9 

20*8 


Of interest was the finding that amending 
t.he soil with nitrogenous chemicals resulted in 
a slight increase in the residue levels. The 
availability of an easily utilisable source of 
nitrogen might s^pare the use of the fungicide 
as a nitrogen source. Further, those organisms 
that are capable of degrading the fungicide 
might slightly be suppressed by the faster 
proliferation of other saprophytes in the pre¬ 
sence of a rich available nitrogen. 

The effect of the fungicide on soil structure 
waM even more profound. Within a few weeks 
of its application, a conspicuous fall in the 
total water stable aggregates occurred which 
was followed within a month by the tendency 
to increase and to reach the original levels. No 
doubt, the microbial activity so essential for 
aggregate formation might get inhibited by 
high concentrations of Dexon but it is more 
than likely that with the steady degradation of 
the fungicide the activity is regained, thereby 
enhancing the aggregate formation (Table II 

Table II 

Effect of Dexon on aggregate status of soil 


Treatment 


Dexon ppm 

0 1,000 2,000 


Nil .. 38-2; 3f5*9* r0*'S;33*3 28*7; 36-6 

Ammonium 25-5; 25*8 20*8; 28-1 20*0; 31*9 

chloride 

Sodium nitrite 4*9; 3*4 3*1; 6*6 8*3; 6*5 


* Per cent water stabk-jpgregates >0*125 mm 
after 6 and 8 weeks respectively. 

and Fig. 1). The recovery in the soil structure; 
is mainly brought about by an increase in the 
0*25 mm sized aggregates, which is the frac¬ 
tion that is considered to be of significance in 

2 


evaluating soil structure in relation to agri¬ 
culture.^ 



Sllm'm. □ 0-5 mm. 0.250 mm ^ 0.125 mm. 


Fig I. Distribution of water stable aggregates in soil 
treated with different levels of dexon and nitrogenous 
chemicals 

The addition of the nitrogenous chemicals 
into the soil in. the absence of a correspond¬ 
ing amount of carbonaceous material upsets 
the carbon nitrogen ratio, causing thereby a 
disturbance in the microbial balance. This 
could be one of the reasons for the fall in the 
amount of the aggregated material in all the 
samples treated with nitrogenous compounds. 
While this damage is not appreciable in the 
case of ammonium chloride, sodium nitrite 
hac a devastating effect on the soil structure 
which may be due to its action on soil humic 
substances. The deleterious effect of high con¬ 
centrations of sodium ions on sloil structure is 
also, well known.^’^^ When both fungicide and 
the 'chemicals are present we find a cumula¬ 
tive effect. 

Since Dexon is frequently used as a seed 
dressing or as a soil drench prior to sowing, 
we considered it worthwhile to see whether 
■or not it has any short time effect on soil 
structure. To verify this, 10 g of soil 
(<2*00 mm) were transferred to paper cups; 
Dexon, ammonium chloride or sodium nitrite 
were added to the soil in the paper cups. The 
addition of the fungicide and the nitrogenous 
compounds were done in different sequences. 
After mixing them with the soil thoroughly, 
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moisture level was brought upto 60% WHC. 
The control samples received only water. Half 
tjie number of samples were seived through 
immediately, whereas the other half was 
allowed to dry at room temperature before 
sieving. The results are presented in Table III. 


Tat^t.e III 

Immediate effect of Dexon on soil aggregation 



% water-stable aggregate 
>0*125 mm 

Trestment 

Sieved 

immediately 

Sieved 
after drying 

Control 

8*6 

14*3 

Ammonium chloride without 

10*3 

12*2 

Dexon 

De.xon and ammonium chlo- 

13*3 

16*5 

rice added simultaneously 

Dexon before ammonium chlo- 

15*5 

8*9 

ride 

Dexon after ammonium chlo- 

19'6 

10*9 

ride 

Sodium nitrite without Dexon 

9*1 

9*9 

Dexon and sodium nitrite 

19*3 

11*9 

added simultaneously 

Dexon before sodium nitrite 

17*9 

9*2 

Dexon after sodium nitrite 

21*0 

9*2 

Dexon only 

14*9 

17*8 


On immediate sieving, all Dexon-treated soils 
showed greater aggregation than the untreated 
ones. Considerable portion of the increase 
came in fractions larger than 2*0 mm, a frac¬ 
tion which was altogether absent in soils 
wherein no Dexon was present. On immediate 
wet sieving, highest level of aggregation was. 
witnessed in sampled wherein Dexon was add¬ 


ed at the end, whereas simultaneous addition 
of Dexon and the nitrogenous compounds re¬ 
sulted in maximum aggregate formation when 
the siamples were air-dried before sieving. The 
increased aggregation might be mostly due to 
cohesive properties of the clay though the role 
of Dexon as a weak anion bridge between clay 
particles icannot be ruled out in this context. 
Curiously, we found (except in a few cases) 
air-drying had the effect of lowering water- 
stable aggregate in the samples. This, how¬ 
ever, could be due to loss of clay cohesion 
and partial breakdown of the fungicide. 

Acknowledgement 

The authors are thankful to Prof. J. V. Bhat 
for his keen interest in the work and to Bayer 
(India), Ltd., for the supply of Dexon. One 
of us (N. G. K. K.) is thankful to the C.S.I.R, 
for the award of Junior Research Fellowship. 


1. Alconero, R. and Hagedorn, D. J,, Phytopath,^ 

1968, 58, 34. 

2. Allen. R. N., Aust, J. Exp. Ag^r, Anim^ HusLy 1968, 

8, 767. 

3. Tammen, J., Muse, D. P. and Haas, J. H., Plant 

DU. Reptr.y 1961, 45, 858. 

4. — and Ibid., 1961, 45, 863. 

5. Anderson, C. A. and Adams, J. M., /. A^r. Food 

Ckem , 1963, 11, 474. 

6. Raabe, R. D. and Hurllmann, J. H., Phytopaik.y 

1965, 55, 1072 (Abstr.). 

7. Tiulin, A. F., 1928, Quoted by Baver, L. D., Soil 

Physics. 3rd edition, John Wjjey and Sons, Inc., 
New York, 1956, p. 177. 

8. Russel. R. W. and Russel, R. J., Soil Conditions 

and Plant Growth. 9th edition, Longmans, Green 
and Co., London, 1961, p. 121. 

9. Harris, R. F., Chesters, G, and Alien, O. N,, 

Adv. in Azron.y 1966, 18, 107. 


SPECTRAL AND MAGNETIC STUDIES ON URANYL (VI) COMPLEX OF 
7-HYDROXY-4-METHYLCOUMARIN-6-CARBOXYLIC ACID 

D. K. RASTOGI 

Department of Chemistry, Meerwt College, Meerut 


C OUMARIN derivatives have been success¬ 
fully used as chelating reagents and their 
gravimetric and spectfophotometric studies in 
solution have been reported by several work- 
ers.i*- Rastogi et have also studied the 

spectral and magnetic behaviour of several 
metal complexes of 8-amino-7-hydroxy-4- 
methylcoumarin (AHMC) and 7-hydroxy-4- 
methylcoumarin-6-carboxylic acid (HMCC). In. 
this communication, HMCC has; been found to 
form a light greyish-buff-coloured complex 


with U 02 (VI) ion, which has been isolated and 
characterised by analyses, magnetic, conducto¬ 
metric and spectral studies. Magnetic mea¬ 
surements reveal an anomalous magnetic beha¬ 
viour (fteff 0*67 B.M.) which is due to tem¬ 
perature independent paramagnetism (TIP). 
Infrared spectral studies indicate the essen¬ 
tially ionic character of metal-oxygen bond. 

Reagents .—7 - Hydroxy - 4-methylcoumarin- 
6-carboxylic acid (HMCC) was prepared by 
the method of Kumar.^ All reagents used were 
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of AnalaR grade. Magnetic, conductivity, u.v. The presence of two water molecules was 
and i.r. measurements were made as reported in determined by loss in weight on heating large 
the earlier communication.'^ quantity of the compound (/^ 0 * 4 g) for about 


Table I 

Magnetic and U,V, spectral data 


Compound 

Medium 

Observed 

bands 

Assignment 

Temp. 

OK 

^mXIO® 

C.2.S. 

units 

10 ® 

c.g.s, 

units 

/ieff 

B.M. 

[UO 3 (CiiH, 05 )«] 2 HoO 

.. Ethanol 

32260 ] 
33480J 
40000 

Charge-transfer 

L->L® 

300-4 

2 

185 

0-67 


where L, Ligand in uncombined state, L®, Ligand in combined state. 


Table II 


Infrared spectra and tentative assignments of 
important bands (cm"i) 


HMCC [UO 2 

(CiiH,Os) 2 ] 2 Hi.O 

Assignments 


3484 (s) 

(OH) of H 2 O 

3535 (s) 

. . 

V (OH) of phenol 

3068 (s) 

3166 (s) 

V (C—H) ring 

2960 (s) 

V (OH) of COOH 
group 

1717 (s) 

1622 (s)* 

V assi^m (C = 0) 

1668 (s) 

. . 

8 (OH)"o£ H.O 


1622 (s.) 

1685 fs) 

1593 (msh) 

.. 

1496 (s) 

1634 (m) 

.. 

1442 (s) 

1454 (m) 

3 (O/I) of phenol 

1330 (s) 

1390 {») 

1370 (msh) 

.. 

1365 (s) 

.. 


1305 (s) 

.. 

.. 

1286 Cs) 

1283 (s) 

V (LO 2 ) group 

.. 

936 (s) 

920 (wsh) 

920 (ssh) "I 

8 ( 0—0 = 0 } 

903 (ra) 

899 (msh) > 

+ S(OB)outof 

880 (mj 

i 

plane 

804 [m) 

806 (m) ■) 

3 (C—Li) out of 

75S (wl 

798 (msh) > 

plane 

760 (w) 

760 (m) J 



*Band due to COO group. 


Isolation of the Complex 
Bis (7 - hydroxy ~ 4 - methylcoumarin - 6-1 
carboxylato) uranyl (VI) dihydrate.-^On add¬ 
ing an aqueous solution of 0*02 M uranyl 
nitratie (75 ml) to a 0*02 M solution of HMCC 
in acetone (300 ml) a light greyish-buff- 
coloured precipitate was obtained, the pH of 
the reaction mixture being --4-0. The preci¬ 
pitate was digested, filtered and washed suc¬ 
cessively with water, acetone and ether and 
dried in vacuo at room temperature. Yield. 85%. 
Analyses of the compound showed its formula 
to be [U 02 (CiiH 705 )o] 2 HoO which requires 
U, 31-97 ; C, 35*49 ; H, 2-43 ; HoO, 4-83% and) 
was found to have, U, 31*74 ; C, 34*98 , H, 
2-32; HoO, 5*0%. It wa$ sparingly soluble in 
ethanol and other common organic solvents. 


2-3 hours at 100-105“ C. The compound de¬ 
composed at about 245° C. 

Discussion 

Analytical results show a 1:2 (metal: 
ligand) stoichiometry. Conductance measure¬ 
ments in aqueous solution reveal that the com¬ 
plex is a non-electrolyte (A m =: 15-54 mhos in 
10"'^ M solution). 

As! uranium (VI) has closed shells, all com¬ 
plexes of this state are expected to be dia¬ 
magnetic in nature, however, Rastogi® and 
others^ have observed a temperature indepen¬ 
dent paramagnetism for uranyl compounds. 
The magnetic moment value for the present 
uranyl compound is. 0-67B.M. which is much 
less than that expected for one unpaired elec¬ 
tron and may be due to TIP The ultraviolet 
spectra of the complex in ethanol show three 
bands appearing at 32260 cm"i, 33480 icm"i and 
40000 cm"i which have been assigned to 
charge-transfer from ligand to metal ion^® and- 
transition within the ligand. ■ 

The infrared spectra of HMCC show a strong 
band appearing at 3535 cm'i which has been 
assigned to stretching vibration of the phenolic 
group, whereas the *'(OH) of the carboxylic 
group appears at 2950' cm"i. On complexation, 
both the v(OH) vibrations of phenolic and 
carboxylic group have been vanished, thus 
indicating the formation of metal-oxygen 
bonding. The spectrum of the complex shows; 
a strong band at 3,484 cm'i which may be due 
to stretching vibration of the water molecule, 
whereas the bending vibration of thei 
water molecule appears at 1622 cm'i which 
seems to have been coupled with stretching 
vibration of the carboxylate group. The bands 
at 1717 cm“i and 1668 cm"i observed in the 
spectrum of HMCC, which are due to undisso¬ 
ciated carboxylic group, are absent from the 
spectrum of the complex. Instead, a strong 
band due to antisymmetric vibration of the 
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ionised carboxylic group appears at 1,622 cm 
The absorption in this region indicates that the 
resonance of (carboxylate ion is preserved in, 
the complex and that metal to oxygen band 
must, therefore, be essentially ionic in cha¬ 
racter. 

The strong band appearing at 935 cm'i in the 
uranyl complex has been assigned to the 
stretching vibration of the uranyl ion. In other 
crystalline uranyl compounds, this vibration 
has been found to occur between 900- 
950 typically near 920 cm'h 
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MICROWAVE SPECTRUM OF 2-CyANOPYRIDINE 

S. DORAISWAMY AMD S. D. SHARMA 
Tata Institute oj Fundamental Research, Homi Bhahha Road, Bombay^, India 


iTpHE microwave spectrum of 2-icyanopyridine 
(Fig. 1) has been investigated in the fre¬ 
quency range 8 to 18 GHz using a conventional 
100 KHz Stark modulated microwave spectro¬ 
meter. i Since the molecule has a very low 
vapour pressure at dry ice temperature, the 
spectrum was observed at room temperature. 
The pressure was maintained around 5 microns 
for most of the measurements. The molecule 
exhibits a rich spectrum with a line every 
10 to 15 MHz. Most of the lines are broad and 
have observable quadrupole splittings. 

The molecule was assumed to he planar. 
Using the pyridine ring dimensions as reported 
by Bak et al.- and taking the values of = 
1*419 and =1*158A3, the rotational 

constants come out to be A =: 5868*96 MHz, 
B = 1658*16 MHz and C = 1292*88 MHz with 
the asymmetry parameter fc = — 0*8404. The 
spectrum was generated with these constants. 
Assignment of transitions was little difficult as 
Stark patterns' were not iclear for the lines ex¬ 
pected to be of low J transitions and also be¬ 
cause of 1he large number of lines. So the method 
adopted for the identification of the spectra 
was as follows : Based on intensity conside¬ 
rations and unresolved low J Stark patterns, 
lines were assigned to different transitions. A 
combination of four frequencies were chosen: 
(in principle, any number of frequencies can 



be ohosen for this purpose) and a matrix of 
the type 

= [A <P.,^)]A + [A <P,,^)]C + [A <Pa,r>]B 
was set up. Pierce’s ^ computer program which, 
calculates the rotational spectra from the given 
A, B and C was modified.'^’ This program iden¬ 
tifies the chosen combination of frequencies 
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Table I 


Transition 


3 

(0, 

3)- 

2 

(0. 

2) 

3 

(1. 

2)- 

2 

(1. 

1) 

3 

(2, 

2)- 

2 

12. 

1) 

4 

(0. 

4)- 

3 

to, 

3) 

4 

(1. 

4)- 

3 

(1. 

3) 

4 

fl. 

3)- 

3 

(1. 

2J 

4 

(2, 

2)- 

3 

(2, 

1) 

5 

(0, 

5)- 

4 

(0, 

4) 

6 

(1, 

5)- 

4 

M, 

4) 

6 

(2, 

3)- 

4 

(2, 

2) 

5 

(i. 

2)- 

4 

(4. 

1) 

6 

(0. 

6)- 

5 

(0, 

5) 

6 

(1. 

6)- 

5 

(1, 

6} 

6 

fs, 

6)- 

6 

(2, 

4} 

6 

(2, 

4)- 

6 

fl, 

r») 

7 

(1> 

6)- 

7 

(0. 

7) 

8 

(2. 

6)- 

8 

{1. 

7) 

9 

(2, 

V- 

9 

(1. 

8) 

11 

(3, 

8)- 

11 

(2, 

9) 

12 

(2, 

10)- 

12 

(1, 

11) 

12 

(3, 

9)- 

12 

(2, 

10) 

14 

(3. 

ID- 

14 

(2, 

12) 


^obs. 

(MHz) 

i'obs. — J'calc. 

(MHz) 

8478-41 

+ 0-21 

9060-91 

±0*17 

8558-00 

-0*37 

11214-20 

+ 0-21 

10185-34 

+0-18 

12055-75 

-0-06 

11591*65 

-0*24 

13881-10 

-0-01 

13323-70 

+ 0-15 

14600-80 

-0-11 

14308-00 

+ 0-01 

16478*20 

-0-13 

16943-70 

+ 0*09 

17025-75 

-0-22 

11119-70 

-0-21 

10848*56 

-0-07 

11197-20 

-O-Ol 

11702-65 

-0-20 

17502*30 

-0-37 

15580*21 

+ 0*13 

16979-15 

-0-17 

16873*86 

+ 0-02 


Table II 

Rotational constants and moments of inertia of 
2-cyanopyridine 

A = 6836-756±0-0l4 MHz : Ia= 86-586 amu 
B = 1698-219±0-004 MHz : Ij,-316-213 amu A2 
C = 1264-460±0-004 MHz : Ic = 402-865 amu A^ 

0-84996 A=*Ic“Ia~Ib = 0*067 amu A2 

Conversion factor : 505376 MHz amu A“. 


and determines the new values of A, B and C 
obtained by solving the matrix by the method 
of least squares. In the next iteration, the co¬ 
efficients of A, B and C are calculated from their 
new values. Iterations are continued till the 
difference between the two consecutive sets of 
rotational constants do not exceed a preset 
limit. In this case, a limit of 0-01 MHz had 
been set. The entire spectra of the molecule 
are generated from the values of rotational con¬ 
stants obtained this way. This, is subsequently 
compared with the observed frequencies. Any 
number of sets could be tested at a time. 

The assignment of the spectrum thus ob¬ 
tained has been confirmed by the usual Q line 
plot. Further confirmation is provided by ob¬ 
serving the Stark patterns of low J lines pre¬ 
dicted by these constants and the relative in¬ 
tensities of other lines. 

The observed and calculated frequencies are 
lis'ited in Table I. Table II gives the molecular 
constants that give the best fit to the spectrai. 

The evaluation of dipole moment, quadrupole 
coupling constants and centrifugal distortion 
constants are in progress and will be pub¬ 
lished later. 


1. Sharma, S. D, and Doraiswamy, S., Proc» Ind, Acad . 
Set,, 1968, 67, 12. 

%. Bak, B. et aL, J. Mol. Spectry., 1958, 2, 361. 

3. hide, D. R., J, Che^rr. Phys., 1954, 22, 1677. 

4. Pierce ct al.., Ibid., 1963, 38, 330. 

5. Skarma, S. D., wrote the computer program. 


BIOLOGY TEACHERS’ HANDBOOK* 


irjlHIS publication is a production of the 
Biological Sciences Curriculum Study 
(BSCS), USA. The BSCS was established 
in 1958 for the improvement! of biological educa¬ 
tion at all levels. As a co-operative enterprise 
between the biological and educational com¬ 
munities, the BSCS has produced a variety of 
materials used at both the secondary and colle¬ 
giate levels. The single mo^t important factor 
in making these materials reach the students 


* Biology 'Teachers' Hnndbooh., Second Edition, Super¬ 
visor Evelyn Klinckman. (Wiley Eastern Ltd., 

Publishers, J. 41, South Extension 1, New Delhi-49}, 
1971. Pp. XV + 692, Price Rs. 32. 


is the teacher. Hence the BSCS also brings 
out carefully planned handbooks to act as guide¬ 
lines to biology teachers. With modal methodo- 
liogies and resource materials added, such 
handbooks might also slerve in the training of 
teachers. 

The first U.S. edition of this' Handbook was 
published in 1963 and the second U.S. edition, 
in 1970 at $ 8.95. This book is now made, 
available as a less expensive Wiley Easfern> 
Reprint. The Indian publication is timely as 
there is an awareness in the coamtry now to^ 
teach bioscience as an integrated course from- 
high sichool onwards. 
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DIELECTRIC CONSTANTS OF 
THE SYSTEM X SmaNbO? + (1-X) LasNbO, 
The structural properties of the above system 
have been recently reported.^ The aim of the 
present note to study the dielectric proper¬ 
ties of the system X SmgNbO^ + (1 — X) 
La 3 NbO^ (O ^ X ^ 1). The dielectric constant 
(e) and loss tangent (tan S) were measured on. 
circular pellets of 12 mm diameter and about 
1-2 mm thickness by the same methods as 
described earlier.^ The results are shown in 
Table I. 

Table I 

Dielectric constants and loss tangent of the 
X Sm^NhOj+ (1—X) La^NhO^ compositions 
at 25° C, 1 KHz, 50 v/cm 


X 

Structure* 

type 

Dielectric 

constant 

(4 

tan 8 X10^ 

0 

W 

800 

2-0 

20 

W 

660 

1-6 

30 

W 

665 

1-2 

40 

W 

495 

1*8 

60 

W 

400 

2-0 

60 

W 

300 

2-3 

80 

P+W 

220 

6-0 

100 

p 

240 

2-1 


* W = Orthorhombic Websrite type, P = Cubic 

defect flaorite (Pyrochlore) type. See reference (1), 


It may be seen that the ^ and tan 5 values 
go on decreasing with increasing X. This seems 
to be connected with the strain in the lattice 
whi‘ch goes on increasing with X till the criti¬ 
cal value of X^80 mole% is reached. It is 
also observed that at this critical composition 
the e and tan 5 values show a minimum and 
a maximum respectively. Similar obs'ervations 
have been previously recorded ^ The minimum 
value of € (220) (corresponding to the appear¬ 
ance of a cubic pyrochlore phase is comparable 
to that reported for PboNbo^Tj crystallis¬ 
ing with the pyrochlore struicture (e=:185).4 
The reasjon why the e values seem to be related 
to the strain may be sought in the change in 
the covalent character of the A site cation 
(La3-f* and Sm^-^) in the 12-fold co-ordination, 
this character increasing^ as the ionic size 
decreases (La3+ = l • 14 A, Sm^*^ = 1 * 00 A) .5 
This increase in the covalent icharactier seems 
to be associated with a decrease in the effec¬ 
tive polarizability of ions at the A site as La^-^ 


(5 di 6 s2) is slowly replaced by 

(4 f<5 5 do 6 sP) and thereby resulting in a 

decrease in e with X. 

Dept, of Physical and V. S. Chincholkar. 

Solid-State Cihemisitry, 

Institute of Science, 

Nagpur, April 6, 1971. 

1. Thakre, O. B., I’atil, P. V. and Chincholkar, V. S., 

Curr. Sa\, 1971, 40, 62. 

2. Chincholkar, V. S., Menezes, C- A. and Biswas, 

A. B., /»d. /. Pure. AppL Phys., 1970, 8, 707. 

3. —, Z. An^civ. Physik., 1970, 28, 288. 

4. Jaffe, H. F., /. Am. Ceram. Soc., 1958, 41, 494. 

6. Schneider, S. J., Roth, R. S. and Waring, J. L., 
/. Res. NBS, A, 1961, 65 A, 345. 


OXYMERCURATION-DEMERCURATION 

OF acetylenes 

The oxymer.curation reaction combined with, 
the reduction of the oxymercurial intermediate' 
by sodium borohydride provides a convenient 
method to achieve Markownikov’s hydration of 
carbon-carbon double bonds without any ob¬ 
servable rearrangement. 1’- It has been shown'^ 
that the strain in the olefin plays an impor¬ 
tant role in the mode of addition, e.g., cis- 
cyclooctene undergoes normal trans- addition, 
while trans-cyclooctene gives cis-addition pro¬ 
duct. Recently, it has been shown that the 
addition is not controlled by slteric factors in 
the case of bicyclic olefin like 7, 7-dimethyl- 
norbornene and it gives exclusively exo-alco¬ 
hol. A study has now been made to extend this 
reaction to representative acetylenes like 1- 
octyne, 3-hexyne, cyclotridecyne, phenylacety- 
lene and diphenylacetylene to find, the effect of 
the substituent on the yield of the ketone 
formed. 

The acetylenes, 1-octyne, 3-hexyne, cyclo- 
tridecyne, phenylacetylene and diphenylacety¬ 
lene were synthesized by known procedure and 
characterised by comparison of vapour phase 
chromaitographic retention times and IR spec¬ 
tra with authentic samples. The respective 
acetylene (30 mmole) was oxymercurated with 
mercuric acetate (30 mmole) in tetrahydrofuran 
(30 ml)-water (30 ml) system. The yellow- 
colour of the reaction mixture disappeared in 
20 seconds; and it was stirred for 10 min at room 
temperature to complete Hhe reaction. The 
demercuration of the resipective oxymercurial 
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Table I 



Acetylenes 


Ketones 

Melting point and mixed m.p. of 

2 : 4-dinitrophenyl hydrazones 

Percentage yield of 
ketone 

1. 

1-Octyne 

,, 

2-Octanoae 

56- 57° 

70-0 

2. 

3-Hexyne 

.. 

3-Hexanone 

127-129° 

83-3 

3. 

Cyclotridecyne 

.. 

Cy clotridecanone 

114-116° 

78-0 

4. 

Phenylacetylene 

.. 

Acetophenone 

235-236° 

65-1 

5. 

Dipheny lacety 1 ene 

•• 

No reaction 

•• 

•• 


(without isolatioa) was done by adding 30 ml 
of 3 M sodium hydroxide followed by 30 ml of 
0 • 5 M sodium borohydride in 3 M sodium 
hydroxide. The recovery of the reaction product 
was carried out according to Moon and Wax- 
man.J5 The reaction mixture was neutralised 
by cautious addition of 3 M hydrochloric acid 
(jusit neutral). The water-tetrahydrofuran 
mixture was decanted from mercury and 
thoroughly extracted with benzene. The ben¬ 
zene layer was washed with water, separated 
and dried (anhydrous magnesium sulphate). 
After removal of the solvent, the residue was 
distilled under reduced pressure to obtain the 
reaction product. The ketones were charac¬ 
terised by their physical properties, vapour 
phase chromatographic analysis, IR spectra and 
determination of mixed melting, points of 2 : 4- 
dinitrophenylhydrazone derivatives. The results 
are shown in Table I. 

The formation of the ketones from terminal 
and internal acetylenes can be visualised as 
follows : 


r.c=c-r 

THF-H20 


H^OAc 

R~ C^C ~R 

Hab 


H^(Uc - 


-OR 


r~C«=C-R 


R-C-C-H^ OAc 

N»BH4 

- OH 


1 

L H J 



n I 

R-C-C-R 

I 

H 

All the alkyl-substituted aicetylenes under¬ 
went 100% conversion while phenylacetylene 
underwent conversion only upto 55-1%. 
Diphenylacetylene did not imdergo oxymercu- 
ration reaction under similar conditions. This 
difference in reactivity could be dictated swe y 
by the electronic factor. The steric effect 
seems to be of secondary importance inj;hese 
reactions. Our results clearly point out that 
the electron-withdrawing power of phen 7 


group makesj the acetylenic bond less prone 
to electrophilic attack by the electrophile 
Hg © OAC. 

The oxymercuration of cyclotridecyne pro¬ 
vides a convenient method of synthesising 
cyclotridecanone as the synthesis of cyclo¬ 
tridecyne 'can be achieved in two steps start¬ 
ing from readily available cyclododecene.^’’^ 
Dept, of Chemistry, G. Chandra.* 

Indian. Inst, of Tech., D. Devaprabhakara. 

Kanpur, March 25, 1971. M. S. Muthana. 


* Department of Chemistry, H.B. Technological Insti¬ 
tute, Kanpur. 
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5. Moon, S. and Waxman, B. H., Chem. Cerrtmun,^ 

1967, p. 1283. 
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1966, 44, 1021. 
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SOME HYDEAZONES OF S-BROMO- AND 
5, 7-DIBROMO- COUMARALIC ACID 

hydrazides as possible 
antitubercular agents 

With a view to study antitubercular activity, 
hydrazones of 5-bromo-, and 5,7-dibromo- 
coumarilic acid hydrazides have been pre¬ 
pared. These hydrazides were obtained by the 
action of hydrazine hydrate on 5-bromo, and 
5, Y-dibromo- 2 -carbethoxy coumaron^. AH 
the ketonic compounds, selected in this 
have hydroxyl group in ortho position This 
may make a significant contribution to the 
activity because of the possibility of a 
ring formation by hydrogen-bondhig between 
the hydroxyl group and the termmal mtrogen 
of the hydrazones. 

Experimental Section^ 
S^Bromocoumarilic Acid Hydrazide, ^Ta a 
solution of 5 -bromo- 2 -carbethox 7 coumarone- 
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(•01 mole) in absolute ethanol (25 ml), 99% 
hydrazine hydrate (*015 mole) was added. The 
reaction mixture was refluxed for 4 hr. Etha¬ 
nol and excess of hydrazine hydrate were re-, 
moved under reduced pressure. The hydrazide 
whicdi separated out was crystallized from 
ethanol, yield 80%, m.p. 175°, Anal. 
(CgH-BrOoNo). Foimd: C, 42-10; H, 2-50; 
N, 10-80Required C, 42-35; H, 2-74; N, 
10-98%. 

5, 7t-^Dihromocoumanlic Acid Hydrazide. —This 
was prepared from 5, 7 -dibromo- 2 -carbethoxy 
coumarone^ by the above procedure, yield 
75%, m.p. 228°, Anal. (CqH^BuOoNo) . Found: 
C, 32-40 ; H, 1*75 ; N, 8-20 ; Required C, 32-33 ; 
H, 1-79 ; RT, 8-30%. 

Hydrazones (Table I).—^An ethanolic solu¬ 
tion of ketone (-01 mole), hydrazide (*01 
mole) and sulphuric acid (0-1 ml) was refluxed 
for 2 hr. The reaction mixture was cooled and 
filtered. The solid thus obtained was crystal¬ 
lized from ethanol-acetic acid mixture. 


SYNTHESIS OF SUBSTITUTED 
AZOXY-BENZENES 

SURVEY of chemical literature shows that 
nitrobenzenes have been reduced to a 
variety of products by means of different re¬ 
ducing agents.i"-^^ With an alkaline medium, 
the formation of azoxy compound was favour¬ 
ed. Reduction with sodium and potassium 
methoxides proved to be efficient. 

Very little work has been done to reduce 
substituted nitrobenzenes in neutral medium, 
with zinc in presence of ammonium chloride 
in aqueous-alcoihol medium. In 1966,^^ we 
reduced o-nitro-acetanilide by the above 
method and got o-azoacetanilide and o-azoxy 
acetanilide in good yield. 

In the present work we have developed the 
methods for the reduction of ortho- and para- 
toluenes, 0- and p-chloronitrobenzenes, o- and 
p-nitrophenols with zinc and ammonium chlo¬ 
ride in aqueous-alcohol medium to the respec¬ 
tive azoxy compounds, in good yield. 


Table I 


Experimental 


Hydrazones 


\y 


B./\/ 


No. 

R 

X 

Y 

Yield 

% 

M.P. 

% Nitrogen 

®C 

Found 

Required 

1 . 

H 

OH 

Br 

80 

280 

6-00 

5-98 

2 , 

H 

OH 

NO 2 

76 

270 

9*55 

9-67 

3. 

H 

H 

Cl 

85 

256 

6*70 

6-87 

4. 

H 

H 

CH 3 

72 

164 

7-00 

7-23 

5. 

H 

CHa 

Cl 

65 

242 

6*70 

6*64 

6 . 

Br 

OH 

Br 

75 

2.34 

5*25 

5-11 

7. 

Br 

OH 

NOo 

78 

238 

8*10 

8-18 

8 . 

Br 

H 

Ci 

82 

232 

5-50 

5-75 

9. 

Br 

H 

CH 3 

68 

205 

6-04 

6-00 

10 . 

Br 

CH 2 

Cl 

74 

224 

5-60 

5*69 


/■ 

CONHN = C<^'^= 


Dept, of Chemistry, Satyendra Kumar.* 

S.S.V. College, R. P. Mahesh. 

Hapur (U.P.), April 3, 1971. 


* Present address : Research Division, Cleveland Clinic 
Cleveland, Ohio, U.S.A. * 

1. Melting points are taken in capillaries and are un¬ 

corrected. 

2. Rajeshwar Kurdokar and Snbba Rao, N. V., Proc. 

Indian A^ad. Sa., Sec. A, 1963, 58 (6), 336 


In a preliminary survey, some of the vari¬ 
ables affecting the reduction were studied. The 
variables examined were temperature, time, 
concentration of reactants and rate of stirring. 
A set of standard conditions were set up as 
follows : 

To. o-nitrotoluene (25 g) and ammonium 
chloride (15 g) stirred vigorously in alcohol 
(200 ml 50%) in a three-necked flask at 40° C, 
zinc dust (25 gm) was added slowly over a 
period of 30 min. The reaction mixture was, 
kept) jstirred for about 2 hr more and then fil¬ 
tered. The residue was extracted with alco¬ 
hol. The alcohol extract was mixed with 
filtrate and distilled to remove most of the 
alcohol, then subjected to steam distillation. 
The distillate was acidified and extracted with 
ether to recover unreacted o-nitrotoluene 
(6-9%). The acidified distillate after remov¬ 
ing unreacted material with ether was made 
alkaline and then extracted with ether to get 
amino compound, o-toluedene (1-5%). The 
mixture from steam distillate remaining in the 
distillation flask was filtered to give a brown¬ 
ish-yellow residue of 2-2'-dimethyl - azoxy— 
benzene (52%) which wasi crystallised from 
ethanol as yellow needles m.p. and mixed 
m.p. 58-59° C (Lit. 60° C). 

All the products were identified by mixed 
m.p., carbon, hydrogen and nitrogen analysis 
and by infrared spectroscopy with a Perkin- 
Blmer infracord 137 B spectrophotometer, 


i 
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Table I 


Nitro compounds successfully reduced to azoxy com/pcMnds 


SI. 

No. 

Nitio 

compounds 

Weight 
of the 
nitro 

compound 

taken 

(am) 

Weight 

of 

the 

zinc 

powder 

(gm) 

Ratio 

of 

alcohol/ 

water 

(cc/cc) 

Weight 

of 

ammonium 

chloride 

taken 

(gm) 

Tempe¬ 

rature 

(°C) 

Formula 
of the 
azoxy 
compound 

Yield 

of 

the 

azoxy 

compound 

{%) 

1 

<7-Nitrotoluene 

25 

25 

100 

100 

15 

40 

C14H14ON2 

52 

2 

^J'Nitrotoluene 

10 

10 

120 

50 

10 

55 

CJ4H44ON2 

57‘5 

3 

£>-Nitrophenol 

25 

20 

■ 100 

150 

16 

30 

Cl 2 liio 03 N 2 

53-4 

4 

;>-Nitrophenol 

25 

20 

100 

130 

150 

200 

200 

200 

15 

65 

Cl 2 lIio 03 N 2 

61-9 

6 

<7*Chloronitrobenzene . 

25 

35 

25 

55 

C12H8O2N0CI2 

57-2 

6 

^-Chloronitrobenzene . 

25 

35 

15 

30 

C12H8O2N2CI2 

62-7 


Table II 

Analysis of azoxy compounds 


SI. 

No. 


Azoxy compound 

M.P. °C 

Nitrogen % 

Carbon % 

Hydrogen ^ 

Calculated 

Found 

Calculated 

Found 

Calculated 

Found 

1 

2~t' 

Dimethyl-azoxy-benzene 

58- 69 

12-38 

12-26 

74-32 

74-58 

6-23 

6-29 

2 

4-4' 

Dimethyl-azoxy-benzene 

69- ■70 

12-38 

12-31 

74-32 

74-61 

6-23 

6-28 

3 

2-2' 

Dihydroxy-azoxy-benzene 

164-165 

12-18 

12-29 

62-61 

62-35 

4-3S 

4-17 

4 

4-4' 

Dihydroxy-azoxy-benzene 

224r-226 

12-18 

12-32 

62-61 

62-85 

4-38 

4-15 

5 

2-2' 

Dichloroazoxy-benzene 

55- 56 

10-48 

10-35 

63-95 

53-65 

3-02 

3-08 

6 

4-4' 

Dichloro-azoxy-benzene 

156-167 

10-48 

10-57 

53*95 

53-58 

3-02 

3-07 


These experiment® indicate that : (1) The) 

tiemperature of reaction is of critical import¬ 
ance between 30-55° C, higher temperature 
favours the formation of tar material while 
lower temperature decreases thei yield of 
azoxy compound. (2) Prolonging the reaction 
beyond 2H hr has no effect on tlhe yield, which 
drops with shorter reaction time, (3) 7*5% 
ammonium chloride appears to be the optimum 
concentration. The conversions drop off 
slightly with higher concentration of ammo¬ 
nium chloride and falls rapidly with less than 
6% ammonium chloride. (4) Under the 'condi¬ 
tions studied increasing the quantity of Zn 
increases the conversions upto the point where 
2 moles of zinc were used per mole of sub¬ 
stituted nitrobenzenes. Decreasing the quan¬ 
tity of zinc reduces the yield. (5) The import¬ 
ance of adequate mixing is' shown by the 
linear relationship between the rate of stir¬ 
ring and the conversion. For some of the 
compounds studied, it is necessary to alter 
some of the conditions to obtain satisfactory 
yield. The results of successful reductions are 
shown in Table I and the analysis of resulting 
compounds is shown in Table II* m-Nitro- 
toluene, m-nitrophenol and m-nitrochloro- 


benzene were also reduced by the same pro¬ 
cess' but the yields of the respective azoxy 
compounds were very poor and less than 10%. 
The nitro compounds whose attempted reduc¬ 
tion was unsuccessful include m-dinitroben- 
zene, p-nitro aniline, 2-nitro-4-methyl aniline 
and 2-chloro-4-nitro-aniline. 


Explosives Res. and Kunwar Bahadur. 

Development Lab., S. K. Sinha. 

Pashan, Poona-21 (India), 

April 3, 1971. 
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FLAVONOIDS OF THUNBERGIA 

GRANDIFLORA AND ASYSTASIA 
TRAVAUCORICA 

In' continuation of our earlier work on the: 
flavonoids of Acanthaceae^"^ and in view of the. 
isolation of scutellarein and its T-rhamnogluco- 
side from Barleria prionitis^ of this family for 
the first time, it was considered desirable toi 
examine more members of the family ; the 
flowers of Thunhergia grandiflora Roxb. and 
the leaves and flowers of Asystasia travancorica 
Bedd. collected from Pondicherry have been 
systematically examined for their flavonoids- 
adopting the well established methods^*® and 
our results are recorded in brief. 

T. grandiflora .—The major flavonoid glyco-* 
side isolated from a hot methanolic extract of 
the flowers of T. grandiflora did not have sharp 
melting, but sintered at about 240*’ C and de¬ 
composed at 320-25° C. It was fairly soluble 
in water, sparingly soluble in alcohol and ace¬ 
tone and insoluble in ether and benzene. It was 
laevo rotatory, [a]^ 28 . 92 ° (1-0%, HoO). It 

gave a 'crystalline acetate, m.p. 232-33° C and 
a crystalline methyl ether, m.p, 220-22° C. 
could not be hydrolysed with 7% H 0 SO 4 in 
2 hr, but underwent hydrolysis when refluxed 
with 10% H 0 SO 4 in HO Ac medium for 5 hr 
and yielded apigenin and glucuronic acid, 
which were fully -characterised by preparation 
of derivatives and direct comparison with 
authentic samples. The glycoside could also be 
hydrolysed by jS-glucuronidase. The XJV ab¬ 
sorption max. of the glycoside (269, 
337 nm) was almost the same as; for apigenin 
and showed no shift of Band II with NaOAc. 
The i.r. spectrum showed bands at 3410, 1665, 
1605, 1495, 1415, 1345, 1295, 1250, 1200, 1170; 
1095, 1050, 1030, 830 and 810 cm"^, similar to 
apigenin. The glycoside methyl ether on hydro¬ 
lysis ( 10 % H. 2 SO 4 in HOAc medium, 5 hr) 
yielded 7-hydroxy-5,4'-dimethoxy flavone, 
m.p. 261-63° C (no Fe3+ colour). From the 
above data, the compound was identified as 
apigenin-7-glucuronide. The other flavonoid 
pigments were Identified as luteolin and luteo- 
lin-7-glucoside by co-chromatography. The 
anthocyanin was found to be malvidin- 3 , 5 - 
diglucoside. 

A., travancorica —^The flavonoids; of the 
flowers of A, travancorica were separated by 
preparative PC. The chalcone glucoside was; 
identified as isosalipurposide by characteristic 
colour reactions, R^ in different solvent sys¬ 
tems, formation of naringenin and glucose on 
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acid hydrolysis and co-chromatography with an 
authentic sample from Rungia ropens .Other 
flavonoid pigments were identified as apigenin- 
7-rutinoside and apigenin-7-glucoside. The 
anthocyanin was found to be delpiiinidin- 
3, 5-diglucoside. 

The leaves of A. travancorica (contained api¬ 
genin-7-glucuronide, isosalipurposide and small 
quantities of a flavanone. 

This) is the first record of isolation of a 
flavone uronide in Acanthaceae whose presence 
is recorded in related families of the Tuhi-- 
florae.'^ The flavonoid pattern of A. travan-- 
corica resembles that of A. gangetica^ and 
R. repens^ of the same family. 

We thank Prof. T. R. Govindaohari, Direc¬ 
tor, Ciba Research Centre, Goregaon, Bombay, 
for the spectral data, Dr. J. Jayaraman, De¬ 
partment; of Biological Sciences, University of 
Madurai, for /3-giucuronidase, and the Princi¬ 
pal, JIPMER, for enco-uragement. 

Dept, of Chem., S. Sankara Subramanian. 

JIPMER, A. G. R. JNTair. 

Pondicherry- 6 , April 6 , 1971. 
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ON THE NATURE OF THE CONTACT 
BETWEEN GWALIOR “SILL’* AND 
KAIMUR SANDSTONE AROUND 
GWALIOR : MADHYA PRADESH 

Around the City of Gwalior (78° 15'~26° 14') 
rocks of Gwalior Series of Cuddapah age 
(Crawford and Crompston, 1970) have been 
werlaid by Upper Vindhyan formations, viz., 
Kaimur Sandstone and Rewa Shales and Sand¬ 
stones (Pascoe, 1963, p. 290). Gwalior Series 
consists of lower Par Stage and upper Morar 
Stage, unconformably deposited over Bundel- 
and Gneiss. Basic igneous rocks occur in 
Morar Stage at two (horizons: the lower, 
smaller one with a maximum thickness of 
25 m, weU exposed at about 11km south-west 
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of the City of Gwalior and the upper, bigger 
formation mostly about 170 m thick with very 
good exposures in the undercliff of the fort- 
hill near Gwalior and in several other plaices 
in the surrounding area, under similar situa¬ 
tion. It is with the nature of the contact 
between the upper igneousi formation and the 
overlying Kaimur Sandstone, that the present 
paper deals. 

Gwalior ‘SUV. —The upper igneous formation 
has an extensive spread parallel to the bed¬ 
ding plane. It extends for a length of about 
80 km from Bitholi in the west to Jhankri in 
the easyt, and a width of about 24 km. Towards 
the western end it is covered by thick layers 
of Kaimur Sandstone and along the eastern 
margin by alluvium. Throughout this extent 
the formation does not seem to thin out ; evi¬ 
dently it extends beyond. 

Thesio basic rocks have been regarded as 
dioritic lavas by Dubey (1930) and as volca- 
nics by Mathur (1964) and Crawford and 
Crompston (1970). Hacket (1871) and Pascoe 
(1963), however, describe them merely as 
traps. Verma, Roonwal and Chaku (1970) 
SLiggesjt that' they might be intrusives. These 
basic rocks do not exhibit any structure or 
texture characteristic of lava flows. Mega- 
scopically, the roick is dark grey, compact and 
medium-grained. In thin sections), the rock is 
hplocrystalline, equigranular to porphyritic 
and exhibits ophitic and micropegmatitic tex¬ 
tures (Fig. 1). It contains plagiodase and 
augite with accessory magnetite, ilmenite and! 
quartz, the last present only in the upper 
levels'. Secondary hornblende, biotite, chlorite 
and ealcite are also present. Plagiodase is 
labrodorite in composition. The formation is' a 
dolerite Sill becoming quartz dolerite in the 
upper level. Detailed petrological study of thei 
formation is underway. 

Contact between Gwalior Sill and Kaimur 
Sayidstone. —detailed study of the Gwalior 
Sill and the Kaimur Sandstone has revealed 
the following facts : 

(1) The basic sill has undergone weather¬ 
ing for a depth of about 25 m from its sur¬ 
face. Dark and compact dolerite gradually be¬ 
comes! lighter-coloured and gritty, forming 
veinlets of kankar due to weathering. Very 
near the surface, the rock forms soft, yellowish- 
gray material. 

(2) The sill is made of well-developed hori¬ 
zontal jointing, the width between the joint 
planes getting reduced towards the surface, 


from about 2^4 m at a depth of 35 m to about 
15 cm near the contact. Kemarkably weU-deve- 
loped spheroidal weathering occurs between 
the joint planes. A very good development of 
spheroidal weathering is seen in the upper 
surface of the quarry near Ghosipur, worked 
for dolerite blocks. 



Fig. 1. Photomicrograph of a thin section of Gwalior 
sill from Ghosipur quarry showing ophitic and micropcgma.- 
titic textures. Minerals—P i Plagiodase, A: Augite, Q; 
Quartz and H; Hornblende. C. N., X 40. 

Fig. 2. Fault breccia (F.B.) at the contact between 
Kaimur Sandstone (KSS) and underlying Gwalior Sill (not 
seen), along the eastern chiff of Gwalior fort-hill. 

Weathering of dolerite to a depth of about 
25 m from its surf alee and a uniform develop¬ 
ment of spheroidal weathering to a similar 
depth iclearly shows that the rock had been 
exposed to weathering for a long time. 

(3) Generally, fault breccia occursi between 
the dolerite: sih and the overlying Kaimxir 
Sandstone (Fig. 2), varying in thickness from 
a few inches to about 12 m as seen in the hil¬ 
lock southwest of Gwalior, on the road to Tigra 
Dam. It isi important to note that the fault 
breccia consists of fragments of overlying 
sandstone and also red shales mixed up in a 
reddish-brown matrix, 'consisting of plenty of 
mica. 
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(4) The Kaimur Sandstone shows very little 
disturbance. Generally, it consists of massive 
sandstone. Near the contact, the thickness of 
sandstone beds gets reduced to about 2 cm or 
even less (Fig. 2). Incipient crystallisation 
with the formation of magnetite crystals, is also 
noticed near the contact. 

Fault breccia is developed after the. forma¬ 
tion of the Kaimur Sandstone. Verma, Roon- 
wal and Chaku (1970) ^conjecture’ the con¬ 
tact 'as indicative of dislocation’. The present 
study has revealed that the fault breccia is. 
developed due to the movement of Kaimur' 
Sandstone over the surface of the siH; the 
extent of the movement is, however, not clear. 
Perhapsi a thin layer of Morar Shales, present 
over the sill surface, is removed during thisi 
movement. This explains the occurrence of 
shale fragments in the fault breccia. It is also 
observed that the stratigraphic position bet¬ 
ween the Gwalior Sill and Kaimur Sandstone 
isi not affected during this movement. The 
authors, therefore, consider the contact bet¬ 
ween the two formations as a ‘faulted contact’ 
and not as a ‘thrust contacV. 

The authors are highly indebted to Prof, A. G. 
Jhingran for his( constant encouragement and 
help during the present work. 

Dept, of Geology, S. Varadarajan. 

University of Delhi, V. K. Verma. 

Delhi-7, March 13, 1971. 
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PALAEOMAGNETISM AND THE 
PHENOMENON OF MULTIPLE 
INTRUSION 

When palaeomagnetic work was first initiated, 
its main purpose was confined to solving some 
of the geophysical problems like the origin and 
history of the geomagnetic field, continental 
drift and polar wandering. Its usefulness is; 
now found in solving some of the geological 
problems, such as, age determinations (Blun- 
deU, 1961 ; Storetvedt, 1966), correlation 
(Khan, 1960 ; Radhakrishnamurthy, 1963), 
and classification (Sahasrabudhe, 1963 ; Strang¬ 
way, 1964) of the rocks. The work of the pre- 
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sent authors on the dolerite dykes of the Tiru- 
pati area also revealed the usefulness of the 
paiLaeomagnetic studies in establishing the' 
phenomenon of multiple intrusion. 

During the colors,e of investigation of the 
dolerite dykes of the Tirupat'i area, a multiple 
intrusion was noticed about six miles south 
of Tirupati by the side of the T'irupati- 
Rayalchervu road near the village Gangireddi- 
paUi. The multiple intrusion is formed by an 
injection of a younger dyke into the older. The 
younger dyke occurs! in the middle of the older 
dyke making chilled contacts with the latter 
as seen in Fig. 1, A and B. In the figure, only 
one contact plane is shown. 



Fig. 1. A. Field photograph of the contact between the 
younger (left half) and the older (right half) dyke. The 
pen is placed along the contact. B. Photomicrograph 
of the contact between the younger (left half) and the older 
(right half) dyke. 

Oriented samples were collected from both, 
the dykes, and their natural remanent magne¬ 
tic directions and intensities were measured 
using an astatic magnetometer. The results of 
the preliminary measurements are given in 
Table I, and the A.C. cleaned directions are 
shown in Fig. 2. From Table I and Fig. 2 
it is evident that the older dyke is) normally 
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Specimen 

No. 

Azimuth Dip in degrees 
degrees +ve 

Intensity 

xI0“® 


E of N 

downwards 

e.m.u./gm 


KP19^zl 

340 

-22 

0-403 


KP19^2 

348 

-19 

0*412 

Order 

KPI9^1 

337 

“16 

0*354 

dyke 

KPl9i2 

322 

-14 

0*304 

KPlO^l 

336 

-23 

0*287 


KP19^2 

330 

“20 

0*299 


KP20^1 

148 

7 

1*670 


KP20^2 

166 

10 

1*666 

Y ounger 

KP2031 

140 

13 

0*970 

dyke 

KP20^2 

168 

15 

0*908 

KP20^1 

136 

11 

1*189 


KP20«?2 

145 

8 

1*233 



FIG. 2. A.C. cleaned directions for the older (solid 
circles) and the younger (open circles) dykes. 


magnetized whereas the younger dyke is re¬ 
versely magnetized. This indicates that these 
two dykes were magnetized in two different 
periods and hence they Should belong to two 
different periods of dyke intrusion. This is a 
case where the field data and the palaeomag- 
netic results are in striking correspondence 
with each other, and makes a first reported 
case of such a study on the dyke rocks of 
India. 

The author^i thank Dr. C. Kadhakrishna- 
murthy of Tata Institute of Fundamental 
Research, Bombay, for his helpful suggestions. 
Prof. D. Lai of Tata Institute of Fundamental 
Research kindly provided facilities in the rock 
magnetism laboratories. The authors also thank 
professors M. G. Chakrapani Naidu, B, Mohan 


Rao, G. Ramakrishnan and Dr. C. V. R. K. Pra- 
s|ad of S.V. University for their help and 
encouragement. 

Dept, of Civil Engg., K. Anjanappa. 

Dept, of Geology, K. V. Suryanakayana. 

S.V. University, Tirupati, March 24, 1971. 
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AN INSTANCE OF HERMAPHRODITISM 
IN THE CAT-FISH, HETEROPNEUSTES 
FOSSILIS (BLOCH) 

Occurrence of hermaphroditism has been 
reported in several teleost fishes and the prob¬ 
lem was reviewed extensively by Atz (1964). 
He pointed out that hermaphroditism appears 
to be a genuine rarity among the large and 
varied groups of cat-fishes. The only case re¬ 
ported by then among cat-fishes; was in a male 
Mystus vittatus with oocytes in the testes 
(Singh and Sathyanesan, 1961). Later, Lehri 
(1964) recorded another hermaphrodite cat¬ 
fish, Clarias batrachus having left ovotestis 
and right testis. The present communication 
deals with the histomorphological aspects of 
the hermaphrodite gonads of Heteropneustes 
fossilis (Bloch), a cat-fish, in which no such 
phenomenon appears to have been reported 
so far. 

During the course of an investigation on the 
gonads of H. fossilis, a 250 mm long specimen, 
when dissected, exhibited ovotestes on either 
side. Each ovotestis consists of a posterior ova¬ 
rian part and an anterior testicular portion. The 
left testicular portion is broadly connected to 
the ovarian portion, whereas the right one is 
coherent by a comparatively narrow bridge 
(Fig. 1). The ovarian portions are dark brown 
in colour and moderately vascularized. The left 
ovarian part is almost cylindrical, while the 
right one is laterally compressed; the former 
is more turgid than its contralateral counter¬ 
part. The testicular portions are cream- 
coloured and flattened dorso-ventrally. 

The ovarian portions taper posteriorly and 
become united to form a common duct. The 
measurements of the ovotestes are summarised 
in Table I. The mean gonosomatic index 
(weight Of the gonads/weight of the body X 
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100 ) of the males collectedj during the same 
period is 0*869, whereas that of the females is 
5*985. The gonosomatic index of the herma¬ 
phrodite fish is 1*208 the value being inter¬ 
mediate between those of the normal males! 
and females. 

Table I 


Right ovotestis 

Left ovotestis 

Testicular 

portion 

Ovarian 

portion 

Testicular 

portion 

Ovarian 

portion 

Length 

(mm) 

Breadth 

(mm) 

Length 

(mm) 

Breadth 

(mm) 

Length 

(mm) 

Breadth 

(mm) 

Length 

(mm) 

Breadth 

(mm) 

12 6 

26 5 

12 5 

2S 6 


The ovarian wall, though continuous with 
the testicular wall, is comparatively thick. 
There are a number of immature oocytes along 
the ovarian wall which are deeply stained with 
haematoxylin. Several luteal bodies are also 
present in the same region. The ovarian por¬ 
tions contain a large number of mature ova. 
Oocytes, at perinucleolus stage, yolk nucleus 
stage and yolk vesicle stage are also present. 
Atretic follicles and several stages of atresia 
are also observed (Fig. 2). 

Solitary oocytes are present in the inter¬ 
lobular space of tesltis far away from the ovo- 
.testicular junction (Fig. 3). On the other 
hand,, some of the seminiferous lobules extend 
into the spaces between the ova (Fig. 4). 



Figs. 1-4. Fig. 1. Photograph of the entire hermaphrodite gonad of Heteropneustes fossilis showing 
the anterior testicular (T) and posterior ovarian (O) parts, X 1*8, Fig. 2. Photomicrograph of longitudinal 
section of the ovotestis passing through the ovotesticular junction; note oocytes at different stages, atretic 
follicles (AT) and seminiferous lobules (ST), X 16. Fig. 3, Section of the testicular part showing an 
embedded oocyte; note various spermatogenic stages, X 136. Fig. 4. Section of ovarian part showing a 
seminiferous lobule (ST), X 80, 


The ovotestes are enclosed by a common 
dheath. The testicular wall is compairatively 
thin. Beneath the outer peritoneum, there is a 
layer of connective tissue which is richly sup¬ 
plied with blood vessels. The interlobular 
spaces are packed with connective tissue, inter- 
,stitial cells and blood vessels. The walls of 
the lobules are disrtiinct but thin. Almost all 
stages of spermatogenesis are present; si>erma- 
tids and sperms outnumber aH the other stages. 


Another interesting feature is the occurrence of 
sperms in the ovarian lumen ; they are some¬ 
times present in close approximation with the 
oocytes. 

In Barbus stigma (Sathyanesan, 1957), 
Lebistes reticulatus (Spurway, 1957), and 
Mystus vittatus (Singh and Sathyanesan, 
1961), the testicular and ovarian tissues are 
interspersed with each other wiihout any 
regular order, In the present case, however, 
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the testicular and ovarian regions of the ovo- 
testes are clearly demarcated wi'tjh the exicep- 
tion of a few sperms and oocytesi occurring in: 
the ovarian and testicular regions respectively. 
The condition, to certain extent, is comparable 
to that reported in Clarias hatrachus (Lehri, 
1964). The existence of sperms adjacent to 
oocytes is suggestive of their passage through 
the ovarian lumen to be extruded from the 
common genital duct. 

Grateful thanks are due to Dr. S. M, H. 
Khatib, Professor and Head of the Department 
of Zoology, Nagpur University, Nagpur, for 
laboratory facilities and encouragement. 

Dept, of Zoology, P. D. Prasada Rao. 

Nagpur University, D. R. Paxil. 

University Campus, 

Nagpur, March 27, 1971. 
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ON CONGERIA SALLEI RECLUZ, A 
FOULING BIVALVE MOLLUSC IN THE 
VISAKHAPATNAM HARBOUR 

While engaged in the studies of marine foul¬ 
ing organisms in the Visakhapatnam harbour, 
we suddenly came across in 1967 an exotic spe¬ 
cies of a bivalve mollusc in the Southern 
Lighter Channel. The mussel has; been pre¬ 
viously reported only from North American 
Atlantic Coast in South Florida and West 
Indies (personal communication from Dr. Ruth 
D. Turner, Harvard University, Cambridge, 
Massachusetts). 

The family Dreissenacea to which the pre¬ 
sent bivalve belongs includes only two genera, 
namely, Dreissena and Congeria. The well- 
known speciesi, Dreissena polymorpha, is 
almost exclusively a freshwater form and has 
been extensively studied in the Baltic, Caspian 
Sea, and the British freshwater reservoirs. 
Wiktori has estimated that 87-7% of 
the whole biomass in the Szczecin lagoon in 
Poland is composed of Dreissena polymorpha. 
In Great Britain, Yonge and Campbell^! 
and Brian Morton^ have made exten¬ 
sive studies on the biology and ecology of this 
mussel from the London freshwater reser¬ 
voirs where this form is found as obstructing 
masses on the walls: of large diameter pipe¬ 


lines. It has been known to attach to almost 
any firm object including reeds, other bivalves, 
wood pilings, stone work, canal lock-gates, etc. 
Dreissena polymorpha is posing a menacing 
fouling problem in many European freshwater 
systems and also in the U.S.S.R. 

It has been suggested that the ancestors of 
Dreissena and Congeria must have been marine 
animals which later became adapted to life in 
freshwaters. There is very little account of 
the fouling propensity of Congeria. The bi¬ 
valve has firmly establi^Jtied in various loca¬ 
tions in the local harbour on concrete pilings, 
large diameter cast iron pipe-lines discharging 
dredged material, the imdersurface of barges 
and other ^crafts; and rock boulders in shallow 
water. They appear as large hunches of 
‘grapes’ attached to the substratum by byssus 
(Fig. 1). As many as 500 or more animals have 



FXG. 1. Bunch of Congeria satJei. 


been counted in a single bunch. The mussel 
grows to a length of about 30 mm. All size 
groups are found in the same bunch suggest¬ 
ing that the spats of the mussel settle down 
on the surface of the older ones adding pro¬ 
gressively to the bulk of the bunch. 

Preliminary laboratory studies on the sali¬ 
nity tolerance of Congeria sallei have shown 
(hat the mussel is tolerant to a wide range of 
salinity ranging from 2-85%o to 34*81%o. They, 
however, seem to prefer lower salinity ranges 
and are most abimdant in locations where the 
salinity range is from 22%o to 32%o. The mus¬ 
sel has also been observed to thrive well in 
locations subjected to heavy oil and other 
types of industrial pollutants in the harbour 
area. 

It is obvious that Congeria sallei has been 
introduced in the local harbour by ships call¬ 
ing at the port! from North American waters. 
Active studies are in progress, in the Depart¬ 
ment, on the biology and etcology of tihisj 
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mussel which is causing great concern to the 


harbour and naval authorities as a serious 
fouling problem. 

We wish to express our grateful thanks to 
Dr. (Miss) Ruth D. Turner, Museum of Com¬ 
parative Zoology, Harvard. University, Osm— 
bridge, Massachusetts, for kindly identifying 
the mussel The work was carried out with 
the funds provided by the Forest Research 
Institute, Dehra Dun, for the execution of the 
scheme for the ‘Protection of Indian timbers 
against attack by marine organisms’. 

Dept, of Zoology, P. N. Ganapati. 

Andhra University, M. V. Lakshmana Rao. 

Waltair, A. G. Varghese. 

March 22, 1971. 
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ON THE SIGNIFICANCE OF THE 

OCCURRENCE OF BLOOMS OF THE 
DIATOM HEMIDISCUS 
HARDMAfTNIANUS (GREVILLE) MANN 
IN RELATION TO HILSA FISHERY IN 
BENGAL 

Several workers have reported the occurrence 
of planktonic indicator species in relation to 
certain commercial fisheries. In the North Sea, 
Savage and Wimpennyi observed greatest in¬ 
tensity of herring fishery clos,e to the edge of 
concentrations of the diatoms Rhizosolenia 
styliformis and Biddulphia sinejisis. In India, 
Nair and Subramanyan,- and Nair^ have 
pointed out that the bloom of the planktonic 
diatom Fragilaria oceanica Cleve could be used 
as an indicator of the abundance of the oil 
sardine Sardinella longiceps Val. in the West 
Coast of India. 

In the last week of June 1964, a sudden 
arrival of large shoals of hilsa, Hilsa ilisha 
(Ham.), was reported in the Lower Sundarban 
areas of the Hooghly-Matlah estuarine system 
in West Bengal, especially in the Matlah estu¬ 
ary, resulting in very heavy landings. Thisi 
phenomenon coincided with the occurrence of 
a heavy bloom of the centric diatom Hemidis^ 
cus hardmannianus (Greville) Mann in thei 
Matlah estuary, almost to the complete exclu¬ 
sion of other plankters, as observed in the 
routine plankton collection made on 25-6-1964. 
The high tide collection of the day recorded 
as many as 2,976 numbers of this diatom per 
litre. The plankton concentrate obtained from 


filtering 150 litres of the Matlah water had a 
wet volume of as much as 25 ml, consisting 
almost wholly of this diatom. On the oiher 
hand, it was totally absent during the earlier 
fortnight and in May, and was. found to have 
almost disappeared in the subsequent fort¬ 
night’s collection on 10-7-1964. This tropical 
diatom is macroscopic and appears, like^ the 
segment of an orange (Fig. 1). It is visible 



FIG. 1. Photomicrograph of Heniidiscus hardmannumus 
(Greville) Mann (x 100). 


to the naked eye as a granular suspension in 
water. Its heavy concentration gives a glisten¬ 
ing granular appearance to the water. The 
local fishermen describe these as "eggs of 
hilsa”, and they believe the bloom to be a 
precursor of the arrival of hilsa shoals. 

Similar heavy blooms of this diatom had 
been noticed earlier in 1954 in the Hooghly 
estuary at Uluberia and Kakdwip during the 
first and second week of June, and the last 
week of May respectively, when the river-water 
appeared unusually clear.^ This again had co¬ 
incided with a heavy catch of hilsa, in that 
its quantity brought to the Calcutta markets 
during the monsoon of that year was more than 
double the quantity brought in 1953.^ It, there¬ 
fore, appearsl reasonable to suggest that this 
diatom could possibly be used as an indicator 
species to the large-scale inland shoaling of 
hilsa. 

Since the occurrence of this diatom bloom 
coupled with heavy landings of hilsa passed off 
quickly, detailed observations could not be 
made to ascertain the exact relationahip bet¬ 
ween the two. The concentration of hilsa 
might be due to the availability of optimal 
conditions! at the edge of the diatom patches, 
or due to these patches acting as barriers to 
hilsa migration, as surmised by Savage and 
Wimpennyi in the case of the North Sea her- 
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ring. The third pos^sibility is that this diatom 
constitutes a preferred food item of hilsa, as 
diatoms are known to form one of the major 
components of food of this fish.^» Unfortu¬ 
nately, due to delayed information, no speci¬ 
men could be obtained for verifying this 
assumption. It would be worthwhile to make 
further studies on this phenomenon, to confirm 
the role of this diatom as an indicator species 
for hiis:a. 

Thanks are due to Dr. B. S. Bhimaohar, 
Dr. V. G. Jhingran and Dr. Y. R. Tripathi for 
their kind encouragement and interest in this 
work. . 4 

Central Inland Fisheries H. P. C. Shetty. 

Research Institute, S. B. Saha. 

Barrackpore, W. Bengal, 

April 6, 1971. 
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BREAKDOWN OF CHIASMA 
LOCALIZATION IN ALLIUM CEPA 

A LOT of evidence exists to support the 
hypothesis that the genotype controls the form 
and behaviour of chromosomesi.1’- Experiments 
on chiasma localization in Allium cepa and 
Allium fisiiulosum have been of great interest 
in this direction.^^-^ From various studies, a 
general agreement has emerged that proximal 
and distal localization of chiasmata in A. fistu- 
losum and A. cepa respectively display a gene¬ 
tic control and the distal localization manifests 
itstelf as a dominant character in the F’l off¬ 
spring when the two species are crossed. The 
Fo offspring, however, does not show convinc¬ 
ingly a monohybrid Mendelian segregation. 
Instead, one observes varying degrees of ran¬ 
domly distributed chiasmata, besides the for¬ 
mation of bivalents with strict localization pre¬ 
sumably, owing to recombination. 

Allium cepa and Allium fistulosum are both 
outbreeders and show an adaptive compromise 
between chromosome behaviour and breeding 
system. Thus, the distal localization of chias- 
mata in Allium cepa acts as a restrictive prac¬ 


tice for the genetic variability generated by 
the meiotic system and regulated by outbreed¬ 
ing. It also conserves combinations in the dif¬ 
ferential segments which act as super-genes. 
This sort of genetic system is well established 
in the cultivated onions which otherwise also 
display a wide range of variation in chromo¬ 
some structure® and behaviour.® 

During our studies| on the genetic systems 
in Allium, we have found in a locally culti¬ 
vated onion variety, “Punjab Selection”, break¬ 
down of distal localization of chiasmata and 
also errors of pairing and segregation in vari¬ 
able frequency in almost all the 14 plants com¬ 
prising a random sample examined in 1969. 
Formation of the proximal chiasmata is per¬ 
haps the most unusual feature (Figs. 1, 2). 



FIGS. ]-2. Metaphase-I of meiosis showing bivalenst 
with proximal (P) chiasmata. 

Chiasma frequencies per cell at diplotene and 
metaphase-I varied from 18*16 to 21-28 and 
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13*6 to 15*3 respectively. This includes 15 *4% 
to 29*8'^ proximal chiasmata formed at dip- 
lotene. In general, the proportion of the chias- 
mata formed in the proximal region of the 
chromosome arm tends to increase with sn 
overall increase in the chiasma frequency un¬ 
like the median chiasmata which show an 
inverse relation. This is evidently owing to 
the breakdown of the conventional system with 
distal localization and a shift in the chiasma 
position primarily to the median region of the 
chromosome arm and then with an inicrease in 
the mean chiasma frequency to the proximal 
region as in the Truxaline grasshopper s.^ 
Keeping in view the prime variables of meio- 
siSj's the genotypic control which is typical of 
Allium cepa does not operate in the present 
material. This is similar to the formation of 
P-bivalents in Allium nutans^ and rye^o where 
the situation arises from homozygosity wrought 
by inbreeding. There is, however, no reason 
to believe that a similar causal mechanism 
operates in the present case where the cultivar 
is predominantly an outbreeder. The efforts of 
the earlier workers to incorporate the genomei 
of Allmm fisiulosum into that of Allium cepa 
are, however, of great interest. We do not 
know the genesis of the present cultivar but 
it would not be surprising if it carries some 
blocks of Allium fistnilosum gene material res¬ 
ponsible for P-bivalent formation. In the cul¬ 
tivated onions, the bulb quality, however, is 
an important character. The selective gene 
combinations controlling bulb quality may also 
be responsible for the change in the meiotic 
character of the variety. Good development 
of the vegetative parts is understandable at 
the cost of fertility. The random chiasma for¬ 
mation, hovrever, enhances recombination both 
in quantity and quality. But, with this sys¬ 
tem, the high level of hybridity is maintained 
at the cost of fertility. This is similar to rye 
situation w’here genotypic variation is brought 
about by the presence of B chromosomes which 
in turn lower the fertility by inducing uni- 
valence and a change in the pattern of chiasma 
distribution.^^ The low fertility in rye is, how¬ 
ever, compensated by the seed weight. The 
variability potential achieved by this method 
is of great selective value as displayed by the 
European varieties of rye which have been 
selected for uoiformity.i^ 

Botany Department, S. Ved Brat. 

Panjab University, Brijinder Dhingra. 

Chandigarh-14, March 17, 1971. 
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ACKAETOMIVM. UNIAPICULATUM 
SPEC. NOV., A NEW SPJECIES OF THE 
GENUS ACHAETOMIUM 
The genus Achaetomium includes four species 
all deSjCribed by Rai et So far, this genus 

which shows close resemblance to the mem¬ 
bers of Chaetomiaceae except that the periihe- 
cia lack hairy ornamentation, could not be 
adequately placed in any known family of 
Ascomycetes. Mukerji- suggested to place it 
in a new order Achaetomiaies on the basis of 
loosely interwoven hyphae of the pcrithecial 
wall. However, in a recent paper Rai et al:^ 
have shown that wall structure in A. macro-- 
sporum is similar to that found in tiic order 
Chaetomiales and have suggested that it should 
be placed in a new family ‘Achaetomiaceae’ of 
the order Chaetomiales rather than, raising it 
to a new order only on the basis of the ab¬ 
sence of hair from the perithecial wall. 

The present paper deals witli another new 
species of Achaetomium, A. wiiapiaiilatum 
spec. nov. named after the as.cospore characters 
that are apiculaite only at one end. The new 
species, differs from other known i^pccies also 
in the size and shape of perithccia, asci and 
ascospores. The new species sliows close rela¬ 
tionship to A. macTOSporum but is clearly dis¬ 
tinct from that in having larger perithecia, 
with ascospores that are almond-shaped and 
are apiculate only at one end. All colours 
mentioned in the text are after the Horticul¬ 
tural Colour Chart of the British Colour 
Council.i 

Achaetomium urdapiculatum, spec. nov. 

(Figs. 1-4) 

Coloniae in agaro hordea'ceo sat rapide Cre- 
scentes, mycelio Copioso leviter rosiaceum. 
Ascocarpi superficiales, aggregati, raro dispersi, 
ostiolati, fixi substrate per hyphas rhizoideas, 
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250*0-288*0 At X 216'0-250-0 Asci octospori, 
fasciculati, Clavati, evanescentes, stipitati, 
apori, generatim, 76*8-88*0 X 10*0-14*4 
Ascosporae extrusJae informa amygdolae et in. 
uno termine apiculatae, irregulariter et binae 
dispositae in teneris ascis et postmodum uni- 
seriatae adveniunt, griseo-brunneae, 16*0- 
16*8 M X 11*6-12*8 1^, 




FIGS. 1-4. Achaetomium uniapiculatum spec. nov. 
Fig. 1. Section of the mature ascocarp showing extrusion 
of ascospores, X 125. Fig. 2. Ascus tasdcle fiotn squash 
mount, X 140. Fig. 3. Ascus, X 610. Fij;. 4. Asco- 
spores, X 660. 

Haec seiunctae fuerunt mense Junii, 1970, ab 
horti humo, in Indore, India, collecto. Dry 
'cultura holotypns positus in herbario myco- 
logico, sectione botanrca, Uni ver sit at is luck- 
nowensis, Lucknow, India. 

Colonies, on oatmeal agar moderaitely fast¬ 
growing, attaining a diameter of 7*0 cm in 4 
days at 28° C, mycelium slightly pinkish with, 
white margins, reverse brownish-black in the 
fruiting areas, reverse agar closely approaching 
‘Garnet-Brown (00918)’. Ascacarps usually in 
groups, rarely dispersed, measuring 250*0- 
288*0 At X 216*0-250 *0 /^. Asci clavate, shortly 
stipitate, aporate, deliquescing at early stage, 
unincrusjted and fascicled, 8-spored commonly 
76*8-88’0 A^ X 10*0-14*4At. Ascospores arranged 
irregularly biseriately in younger asci, later on 
becoming uniseriate, greyish-brown, 16*0- 
16*8 At X 11*6-12*8 /i, almond-shaped, apiculate 
at one end with a single pore. 


Isolated in June 1970, from garden soil (pH 
7*0) collected from Indore, India. Type in the 
form of dried culture deposited in the Depart¬ 
ment of Botany, Lucknow University, Luck¬ 
now. 

The authors are grateful to Mother Cyrill 
for the Latin diagnosis and to the U.S. PL 480 
.authorities for the financial assistance. 

Dept, of Botany, J. N. Rai. 

Lucknow University, H. J. Chowdhery. 

Lucknow, April 16, 1971. 
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HETEROTIC RESPONSE FOR 
PERCENT GRAIN PROTEIN AND 
PELSHANKY VALUE IN BREAD WHEAT 

The discovery of cytoplasmic-genic male ste- 
rility-^’-^ and its fertility restoring mechanism^** 
in bread wheat (Triticum aestwum L. em. 
Thell.) stimulated the interest of plant breed¬ 
ers towards the commercial exploitation of 
hybrid vigour in this. crop. The manifestation 
of heterosis for grain yield in wheat has been 
reported by several workers.'^''^''*"'^ However, 
limited attention has so far been paid towards 
the study of heterotic response for the quality 
characters. The success of hybrid wheat would 
also depend upon the quality of its grain, as 
it is an important source of human nutrition. 
In the present investigation, the extent of 
heterosis for per cent grain protein and pel- 
shanky value has been observed in 8 X 8 dial¬ 
led crosses. 

The experimental material for this investi¬ 
gation comprised of eight wheat cultivars 
(S210, S386, Kalyan Sona, Safed Lerma, 
S 410, C 273, Chhoti Lerma and Sonora 64) and 
all possible 28 one-way crosses involving these 
cultivars. The experiment was sown in a ran¬ 
domized block design with three replications. 
The per cent grain protein was determined 
according to McKenzie and Wallace*'’ and the 
methods; of Cutler and Worzella- were utilized 
for determining pelshanky value in minutes on 
plot basis for the first two replications. 

Parental and array means and mean in- 
icrease/decreasb over the mid-parent for each 
array for per iCent garin protein and pelshanky 
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Table I 

Parental and array means and heterotic 
response for per cent grain protein and 

pelshanky value _____ 


Per cent grain protein Pelshanky value (Min.) 


Array 

Parents 

Fi 

Mean 

increase/ 

decrease 

over 

m^*(9e) 

Parents Fi 

Mean 

increase/ 

decrease 

over 

mp*(fr) 

S 210 .. 

16*4 

15*6 

- 2-9 

206-6 168-1 

-5478-9 

S 386 

15-0 

16*5 

147-1 

204-5 170-3 

-3036-4 

Kalyan 

13-4 

14-6 

13-6 

126-0 169-5 

7-0 

Sona 

Safed 

13*8 

15-0 

43-7 

131-5 145-1 

-1706-7 

Lerma 

S 410 .. 

16-9 

15*2 

-'27-7 

255-0 184-6 

-3056-9 

C 273 .. 

15-7 

15-9 

49-1 

206-0 174-9 

-192M 

Chhoti 

15-3 

15*3 

- 1-6 

125-0 123-6 

-3685*9 

Lerma 

Sonora 64 15 *7 

16*4 

2-0 

228-5 185-1 

-2578*7 

S.E. .. 

0-2 

0*3 

0-3 

7-1 7-3 

8*7 


* mp,--iriid-parent 

value are set out in Table I. This investigation- 
revealed that most of the array of crosses 
exhibited considerable heterosis' for per cent 
grain protein, the range of the heterotic res¬ 
ponse over the mid-parent being from — 27-7% 
to 147*1%. However, for pelshanky value, such 
range was from — 5478*9% to 7*0%. The 
crosses involving cultivar S 386 exhibited 
maximum heterosis for grain protein, whereas 
cultivars S 210, S 386 and C 273 seem to be 
good for producing wheat hybrids with medium 
pelshanky value, which is an ideal characteris¬ 
tic for chapati making. These studies, there¬ 
fore, showed promise of developing high qua¬ 
lity wheat hybrids in case of commercial ex¬ 
ploitation of hybrid vigour in this self-polli¬ 
nating species. 

Dept, of Plant Breeding, K. S. Bains. 

Punjab Agric. University, K. S. Gill. 

Ludhiana, April 6, 1971. K, L. Sehgal. 
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PHENOLIC CONSTITUENTS IN WHEAT 
GRAINS 

In view of the reported involvement of phe¬ 
nols in wihole-meal dough darkening,i - brown¬ 
ing of chapatties'^ -^ and alteration of various 
enzymatic processes,grains of some of the 
tall and dwarf wheats were analysed for their 
free and glycosidic phenolic constituents. 

Grains of tall wheat varieties, viz., C 2.73, 
C306, C 591, NP 830 and NP 880 and dwarf 
wheats, viz., Lerma rojo, Sonalika, Sonara 64, 
Sharbati Sonora and Kalyansona were ground 
in Labconco Mill. Whole-meal was extracted 
in boiling 80% ethanol for 1 hr. Free and acid 
hydrolysable phenols were determined by the 
methods' of Swain et al.'^ and Ibrahim and 
Tower^ using Folin-Ciocalteau reagent and 
expressed as mg/100 gm wheat-meal. Milling 
fractions were obtained using Seaborg and 
Barmore’s method.*^ Chapatties were prepared 
as desicribed elsewhere.^ 

Total phenolics varied from 83*10 in the 
variety C 306 to 166*20 in Sonalika. Analysis 
of free phenolics revealed that the amount 
varied from 53*20 to 93*20. Acid hydrolysable 
phenolics, which reflect the glycosidic forms,^ 
were consistently lower than the free pheno¬ 
lics. Varieties C 306 and Sharbati Sonora had 
low amount of glycosidiic phenols) (Table I). 

Table I 

Phenolic constituents in grains of different 
wheat varieties 
(mg/lOO gm whole meal) 


Free Acid-hydrolysable Total 
phenols phenols phenols 


Lerma rojo 

90-00 

60-00 

150-00 

Sonalika 

80-00 

86-20 

IC6-20 

Sonora 64 

86-60 

63-50 

160-00 

Sharbati Sonora ,. 

93-20 

31*80 

126-00 

KaZyansona 

73*20 

62*80 

126-00 

C 273 

80*00 

45*00 

125*00 

C 306 

63-20 

19*90 

83-10 

C 591 

93-20 

48-00 

142-10 

NP830 

63-20 

46-80 

100-00 

NP 880 

60-00 

40-00 

10)*00 


Analysis of total phenolics in the milling 
fractions of variety Sonalika showed that in 
bran the values varied from 200 to 240 in mid¬ 
dlings (shorts), from 230 to 260, and in flour 
from 130 to 150. 

Examination of the wheat grains of varie¬ 
ties Kalyansona and Sonalika grown at two 
fertility levels, viz., Nq and Nooo (kg/hec) 
showed that there was an increase in the total 
phenoHcs with fertility in both the varieties. 
The increase was reflected in both the frac- 
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tions in variety Kalyansona and in free phe- 
nolics fra)ction in variety Sonalika (Table II). 
Table II 

Effect of nitrogen fertilization on phenolics 


of wheat grains 


Variety 

Fertility 

level 

(kgN/hect) 

Free 

phenols 

Acid- 

hydrolysable 

phenols 

Total 

phenols 

Kalyan ora 

No 

(mg /100 gm whole-meal) 
73-20 43-00 lU-20 


^200 

93-20 

64-90 

168-70 

Sonalika 

No 

80-00 

J' 6-20 

166-20 


N 200 

113-20 

86-80 

200-00 


Phenolic constituents in the end product, 
namely, chapatties, the form in which grains 
are mostly consumed in India, showed that 
the amount varied from 66 -2 mg to 91-2 mg. The 
loss in phenols was reflected in both free and 
acid-hydrolysiatole forms. 

Table III 

Phenolics in chapatties 


(mg /100 gm ; calcalated to 10 % moisture basis). 


Variety 

Free 

phenols 

Acid-hydrolysable 

phenols 

Total 

phenols 

Sonora 64 .. 

63-20 

38-00 

91-20 

Sonalika 

46-60 

36-60 

83-10 

C 306 

43-20 

23-00 

66-20 

C 691 

46-00 

38-10 

83-10 


Prom the above observations, it is obvious 
that the varieties ditfer markedly in their 
phenol content and its, value showed increase 
with higher nitrogen fertility levels. Bran and 
jihorts have higher phenolics than the flour 
(endosperm). Further studies on the isola¬ 
tion, identification of the various phenols and 
their possible role in affecting enzymatic acti¬ 
vity^ f)-"* 2 are in progress. 

The authors wish to thank Dr. H. K, Jain, 
Head of the Division of Genetics, Indian Agri¬ 
cultural Research Institute, for encouragement 
and providing the facilities. 

Cereal Laboratory, Y. P. Abrol. 

Division of Genetics, D. C. Uprety. 

Indian Agric. Res. Inst., 

New Delhi-12, March 3, 1971. 
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A STORAGE ROT OF TOMATO FRUITS 
iLYCOPERSICON ESCULENTUM MILL.) 
CAUSED BY GEOTRICHUM CANDIDUM 
LINK EX PERS. 

During local survey of the dis,eases of some of 
the fruits and vegetables, which oocur during 
transit and storage, a post-harvest rot of 
tomato fruits was observed. It was incited by 
G. candidum. A large number of the fruits 
were destroyed by the fungus. 

The usual technique was followed for isolat¬ 
ing the pathogen from the diseased fruits. Its 
pathogenicity was confirmed as the Koich's 
postula/tes were fully satisfied. 

Under natural conditions, the infection was 
observed to occur through the cracks of the 
skin on the ripe fruits. The cracks on the 
skin started mostly from the stem end of the 
fruits. Artificially, the infection was induced 
only after causing skin injury of the mature 
fruits, or through any other opening. The cracks 
invariably increased with the progress of the 
disease in the fruits. It was further observed 
that the pathogen could infect only ripe toma¬ 
toes as* inoculation of unripe fruits failed to 
produce the disease. 

The infection which started as a small soft 
colourless area was not confined to any parti¬ 
cular region of the fruit. In general, the entire 
fruit got infected in 10-12 days. The fruit® 
turned soft' and pulpy and skin became loose 
and wrinkled. The mycelium and conidia were 
observed on the diseased surface. A juice with 
unpleasant odour was emitted from the dis¬ 
eased fruits. It was estimated that the intiensity 
of the disease during storage and transit varied 
from lOC-^ to 40% in different months. 

The stock cultures of the pathogen were 
maintained on potato-dextrose agar medium. 
In culture, the mycelium was powdery-white, 
prostrate, profusely branched, septate, 2*84- 
5*68 yu- in thickness. Conidia were hyaline as 
well as powdery “White, 1-icelled, short, cylin¬ 
drical with truncate ends, formed by segmen¬ 
tation of the ihyphae. They measured 2*84., 
14*20X 2*84-7-10^ {vide Fig. 1), 
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In order to determine the range of para¬ 
sitism of the organism, it was inoculated on 
different fruits. It was observed th.at fruits of 
banana {Musa paradisiaca L.), apple (Malus 
sylvestris Mill.) and lemon [Citrus auranti- 
plia (Christm.) Swingle] were susceptible to 
disease. It, however, failed to parasitise guava 
(Psidium guajava L.), amla (Phyllanthus 
emblica L.), young and unripe tomatoes (Lyco-- 
persicon esculentum Mill.) and brinjal (Sola- 
nuui melongena L.). 


0 ' ■ 


t- 

A.' 


FIG. 1 

This disease has not been reported from 
India so far, even though it caused severe 
damage during November 1969 to March 1971. 

The identity of the fungus has been con¬ 
firmed by CMI, Kew, England (No. 151735). 

The authors are thankful to the C.S.I.R, for 
financial assistance, and to Miss Stockdale and 
the Director, Commonwealth Mycological Insti¬ 
tute, Kew, Surrey, England, for very kindly 
identifying the organism. 

Dept, of Botany, Jamaluddin. 

XJniv- of Allahabad, M. P. Tandon. 

Allahabad, March 9, 1971. R. N. Tandon. 


VERTICILLIUM DAHLIAE 
WILT OF COTTON 

VeiticilUum -wilts have a world-wide distribu¬ 
tion involving a wide host range. A Verticil- 
Hum wilt was leceiitly reported from Coimba¬ 
tore and its emircnments on cotton {Gossyp.iv.m 
hirsutum) and brinjal (Solanuin melongea), 
prevalent during the cooler months.i The 
pathogen, however, had not been isolated from 
cotton. 

Field-wilted cotton plants showing the 
typical Verticillmm wilt syndrome were col¬ 
lected during January 1971, and isolations: 
made from symptomatic portions yielded a 


species of Verticillium producing the charac¬ 
teristic verticillatte conidiophores. During 
continued growth of this fungus in culture, 
dark resfting structures, the typical micro- 
sclerotia,- were formed. Based on the deve¬ 
lopment and structure of these microsclerotia 
this isolate was identified as Verticillium 
dahliae Kleb. Using a pure culture of the 
pathogen, Koch’s postulates were successfully 
demonstrated on G. hirsutum. This appears, to 
be the first authentic record of this disease in 
India. 

We thank Professor T. S. Sadasivan for faci¬ 
lities kindly provided. 

University Botany Lab., T, T. Pandian. 

Madras-5. Ivor Isaac.'- 


♦Visiting scientist from the University College, Swansea, 
U.K. 
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EFFECT OF TRYPTOPHANE ON 
SYMBIOSIS BETWEEN CLUSTER 
CLOVER AND RBilZOBIUM TRIFOLII 

Tryptophane is a component of root exudates 
of certain legumes.*^’*^ Rhizobia arc known to 
convert the amino-acid to indoleacetiic acid 
which has been implicated in the deformation 
of root hairs of legumes, a necessary pre¬ 
requisite for infection by Rhizobhwi.- The 
presient investigat,ion has been carried out to 
study the effects, of different levels of trypto¬ 
phane on the symbiosis between cluster clover 
{Trifolium glomeratum) and an efficient strain, 
of Rhizohium trifolii under bac'tcriologically- 
controlled conditions. 

Seeds] were surface-sterilized with sulphuric 
acid for 10 min, washed with several changes 
of sterile water and sown on Jensen’s nitrogen- 
free mineral salts agar slopes^ in 25 X 200 mm 
test-tubes (one seed per tube). Upon germi¬ 
nation, the seedlings were fed with 5 ml ali¬ 
quots of J- strength Jensen’s nitrogen-freci 
solution (pH 7-0) inoculated with a suspension 
of Rhizohium. L-tryptophane was incorporated 
in the liquid medium so as to obtain different 
levels of the amino-acid ranging from 0-025 Mg 
to 2-5 mg per 5-0 ml of liquid medium in each 
tube. Control plants did not receive the amino- 
acid but had only the nutrient solution inocu¬ 
lated with the bacterium. Twenty replicate 
tubes were maintained for each treatment. The 
plants were kept in normal sunlight in a glass 
houge where temperature did riot exceed 
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25C. The date on which the initial nodules 
appeared wasi noted ; after 60 days, data were 
collected on the number of nodules, lateral 
roots and learves, and the dry weight of plants 
(Table I). 

Table I 

The influence of different amounts of trypio- 
phane'^' on the symbiosis between cluster clover 


and R. trifolii (mean of 20 replicates) 






At 60 days 


Sr. No. : 

Tryptophane 

Mg/tube 

Initial nod 
tion (days 

Nodules 

Leaves 

V) 

a 

<u 

s 

Dry weight 
(mg) 

1 . 

0*000 

(control) 

11*0 

10-20 

4*0 

2*3 

2*86 

2 . 

0*025 

8*3 

14*10 

4*5 

3*1 

3*63 

3. 

0*050 

9*8 

0*60 

4*4 

3*1 

3*62 

4. 

0*250 

8-7 

11*50 

4*3 

2-8 

3*46 

6. 

0*500 

10*1 

13*10 

4*5 

3*5 

3*46 

6 , 

1*250 

10*9 

9*10 

4*3 

2*3 

3*52 

7. 

. 2*600 

10*4 

- 10*30 

6-2 

5*4 

8*73 

8 . 

3-750 

10*5 

17*20 

5*8 

9*2 

'-U04 

9. 

5*000 

10*4 

13*10 

6*0 

7*0 

8*05 

10 . 

50-000 

13*5 

6*45 

4*3 

10*2 

6.41 

11 . 

2.50-000 

12*5 

.6*30 

4*6 

16*1 

7*52 

12 . 

600-000 

18*3. 

6*20 

3*9 

10*8 

13*18 


* Doses of 1' mg' and 2*5 mg/tube inhibitory to 
nodulation and plant growth (stunted in appearance 
with.stout lateral roots). 


Plants receiving tryptophane upto 0*250 ^g/ 
per tube nodulated earlier than those which did 


not receive the amino-acid (control) indicating 
the optimum levels of the compound necessary 
for hastening the process of nodulation. On the 
other hand,' plants receiving tryptophane beyond 
5C*0/ig 'per tube showed tendency towards 
delayed nodulation. No definite trend could be 
made out with regard to the number of leaves 
and nodules at the end of 60 days except that 
levelsr of tryptophane beyond 50 Mg per tube 
decreased the number of nodules. Doses of 
1 mg and 2*5 mg of the amino-acid per tube- 
proved inhibitory to nodulation as well as 
plant growth. In general, a tendency towards 
an increase in the number of lateral roots was 
apparent in plants having tryptophane from 
2*5 Mg per tube and onwards. In a similar 
way, a general increase in the dry weight of 
plants was also noticeable from 2-5 Mg on¬ 
wards which may partially be attributed to the 
observed increase in the formation of lateral 
roots. 

Division of MicrobiO'logy, S. P. Magu. 

Indian Agric. Res. Inst., N. S. Sxjbba Kao. 
New Delhi-12, India, 

March 24, 1971. 
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REVIEWS AND NOTICES OF BOOKS 


Solar Eclipses and the Ionosphere. Edited by 
M. Anastassiades. (Plenum Publishing Cor¬ 
poration, 114, Fifth Avenue, New York, N.Y. 
10011), 1970. Pp. xiv + 309. Price $18.50. 
This publication contains the Proceedings of 
a NATO Advanced Studies Institute on “Solar 
Eclipses and the Ionosphere’-, held in Lagonissi, 
Greece, May 26~June 4, 1969. It was an inter¬ 
national symposium whose participants, came 
from many countries, especially from those 
whose eclipse teams took part in ionospheric 
stbidies during the annular solar eclipse of 
May 20, 1966, near and around Lagonissi which 
lay along the central path of the eclipse.^ 

It may be mentioned that the last inter¬ 
national symposium on “Solar Eclipses and the 
Ionosphere’’ was held in London in 1955. The 
report' of that meeting, edited by Benyon and 


Browm, came out as a Pergamon Press publi¬ 
cation under that title in 1956. It presented 
the status of the subject as it existed then. The 
intervening 15 years has seen the advent of 
the space age, and many new techniques in¬ 
cluding rocket experiment's and satellite track¬ 
ing are now available for making detailed stu¬ 
dies of this ionised envelope of the earth, its 
different layers, the chemistry and physics of 
their plasmic contents. The ionosphere as a 
whole acts as a photocell sensitive to changes 
in solar fiux, and comparative data obtained 
on its study during eclipse conditions and full- 
.sun conditions are valuable not only to get 
information about the ionosphere itself, but 
also about regions of the sun responsible for 
the ionising radiations. When the eclipse is 
annular, the coronal part of the sun plays, a 
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more significant role in the ionospheric pro¬ 
cesses. 

The book presents the latest knowledge on 
the siubject as revealed by various teohniquea 
used by the observation groups such as satel¬ 
lite, riometer, radio-astronomical, ionosondes 
network, partial-reflection technique measure¬ 
ments, and NASA rockets. 

It will be a useful reference source to re¬ 
search workers concerned with ionospheric 
studies, and particularly to s'uch investigators 
during solar eclipses. 

The nineteen studies reported are arranged 
under the following main heads : Theoretical 
Aspects ; D-Eegion Chemistry ; Solar Radiation 
and Layer Theory ; Radio-Astronomiycal Obser¬ 
vations ; Ecilipse Studies by Rocket, Satellite 
and Partial-Reflection Studies ; and Ionospheric 
EfcUpse Effects. A. S. G. 


Far-Infrared Properties of Solids. Edited by 
S. S, Mitra and S. Nudelman. (Plenum Pub¬ 
lishing Corporation, New York), 1970. 
Pp. viii -f- 606. 

This publication which is a volume in thes 
Optical Physics and Engineering Series,, edited 
by William L. Wolfe, contains the Proceedings 
of a NATO Advanced Study Institute, held in 
Delft, Netherlands, August 5-23, 1968. 

The subject-matter covers important areas of 
current research relating far-infrared radia¬ 
tion to poperties of solids. It includes theoreti¬ 
cal as well as experimental considerations. The 
authors who lectured at the Institute have 
<:arefully organised the contents of their lec¬ 
tures and presented them in a manner to suit 
the requirements of graduate students and re¬ 
search workers in this field of optical physics. 

The first six chapters present material con^ 
cerned principally with experimental consid^^^ 
rationsj, such as interferometric spectroscopy 
the far-infrared, far-infrared sources anp 
detectors, developments in laser Raman spec¬ 
troscopy techniques, etc. These chapters also 
provide introductory material for the remain¬ 
ing chapters which deal in depth with several 
areas of research such as : Far-infrared ab- 
£brption in superconductors, and in ordered 
magnetic systems ; far-infrared dispersion and 
the Raman spectra of ferroelectric crystals ; 
lattiice vibrations of solid solutions, and lattice 
absorption in the very far-infrared, low fre¬ 
quency vibrations of polymers ; high pressure 
research in the far-infrared; and far-infrared 
electronic transitions in rare earth ion± 


t Current 
Science 

Important reference material is included in 
each chapter. The book provides up-to-date 
information to workers in this branch of far- 
infrared research. A. S. G. 


Annual Review of Phytopathology (Vol. 8). 
(Annual Reviews,, Inc., 4139, El Camino Way, 
Palo Alto, California 94306, U.S.A.), 1970. 
Pp. vii 4- 480. Price U.S.A. $ 10.00 ; Foreign 
$ 10.50. 

This series, on phytopathology which has 
entered its ninth volume this year has been 
helping plant pathologists to keep themselves 
abreasit of current researches in their subject. 
The reviews are critical and references exhaus¬ 
tive. One finds in these volumes a continuity 
■of presentation of the status of the subject. 
Important areas of research are covered in each 
volume, and significant advances made in. each 
area stressed. 

In addition, each volume contains informa¬ 
tive articles of wider interest which may 
appeal to the general scientific reader as well 
In this connection, the following titles in 
Volume 8 under review may be mentioned. 
“The History of Plant Pathology in Australia"; 
“Catastrophic Plant Diseases” ; “Gene Centers 
of Plants as Sources of Disease Resistance"; 
“Use of Weather Information in the Predi\etion, 
of Plant Disease Epiphytotics” ; “Phytopatho-^ 
logical Organizations of ‘the World”. Of course, 
there is always the Prefatory Chapter which 
commands the immediate attention and admi¬ 
ration of the reader. In the present volume, 
this contribution is from Dr. F. C. Bawden, 
Director, Rothamsted Experimental Station, 
entitled, “Musings of an Erstwhile Plant Patho¬ 
logist”. It is autobiographical, and so, ex¬ 
tremely interesting and instructive. 

Some of the other review articles in this 
volume are : Variation in Xanthomonas maU 
vacearum and Its Relation to Control Biology 
and Taxonomy of the Dwarf Mistletoes; Ultra- 
structural Aspects of Woody Tissue Disintegra¬ 
tion ; Biophysics and Biochemistry of the Vas¬ 
cular Wilt Syndrome; Mechanism of Action 
of Antifungal Antibiotics ; and Plant Chemo¬ 
therapy with natural Products. A. S. G. 

Plenum Books on Mossbauer Spectroscopy. 

(Plenum Publishing Corporation, 114, Fifth 

Avenue, New York, N.Y. 10011, U.S.A.). 

1. Mossbauer Effect, 1969. Data Index. Edited 
by J. G. Stevens and V. E. Stevens. 
Fp, xi;xyi-j-2dh Price $24.00, 
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2. Mossbauer Effect Methodology (Vol. 6). 
Edited by I. J. Gruverman. Pp. viii + 237. 
Price $ 19.50. 

3. An Introduction to Mossbauer Spectro¬ 
scopy. Edited by L. May. Pp. x + 203. 
Price $ 15.00. 

To users of itsi predecessor, Mossbauer Effect 
Data Index 1958-65, the present volume needs, 
no introduction. It is a icontinuation in the 
same format, but 'the collected data is confined 
to articles which appeared during the year 
1969 only. Workers in Mossbauer spectroacopy 
would very much like the gap for 1966-68 to 
be filled to haive a complete reference source 
in this growing area of research. 

The Data Index tabfuTa'tes the source and 
absorber host materials and temperatures, fine, 
width, dip, I chemical shift, and quadrupole 
splitting. The shape of the spectrum is re¬ 
ported in coded form. 

Mossbauer Effect Methodology is the sixth, 
volume in this series and contains the Pro¬ 
ceedings of the Sixth Symposium on the sub¬ 
ject held in New York City, January 25, 1970. 
Particular mention should be made to four 
communications! on Mossbauer investigations of 
Lunar Samples brought by the Apollo 11 mis¬ 
sion. 

An Introduction to Mossbauer Spectroscopy 
is a much-needed single book on the subject 
for use by workers in Mossbauer spectroscopy 
in industrial, a(cademic and government labo¬ 
ratories, The chapters are based on lectures 
given at the various Institutes from 1967-69 
by authors who are actively engaged in this 
research. It is an extremely suitable text*- to 
introduce the subject to graduate students' and 
research workers. A. S, G. ' 


ANNOUNCEMENTS 
Award of Research Degrees 

The M.S. University of Baroda has awarded 
the Ph.D. degree in Chemistry to Shri Rajni- 
kant Nagindas Kapadia. 

Osmania University, Hyderabad, has award¬ 
ed the Ph.D. degree in Botany to Kumari B. K. 
Vaidehi. 

Utkal University has awarded the Ph.D. 
degree in Chemistry to Shri Ashutosh Nayak. 

First International Prize “Fundacion Viviana 
Luckhaus” 1972 

The Fundacion Viviana Luckhaus has instil 
tuted the ‘'International Prize Fundacion 
Viviana Luckhaus, 1972”. 


The Prize is intended to honour a report of 
original research related to blood platelets 
(morphology, physiology, biochemistry, patho¬ 
logy, etc.) and/or their relationship to throm¬ 
bosis and blood vessels, and to promote com¬ 
munication and interchange between research 
workers in different parts of the world. 

For further information and rules for the 
1972 contest, apply to Dr. Edgardo S Sack, 
Fundacion Viviana Luckhaus, Hospital Juan A. 
Fernandez, Cervino 3356, Buenos' Aires, Argen¬ 
tina. 

Second National Congress on Diabetes 

The Poona Branch of the Diabetes Associa¬ 
tion of India is organising the Second National 
Congress on Diabetes, on 3rd, 4th and 5th 
December 1971. 

The Congress which is held once every three 
years, is open to all workers in the field of 
Diabetes. The last date for sending the scien¬ 
tific papers is 10th October 1971. All corres¬ 
pondence regarding the Congress may kindly 
be addressed to : Dr V. S. Prayag, Organising 
Secretary, Second National Congress on Dia- 
betesl, Department of Medicine, B.J. Medical 
College, Poona. 


Books Received 

Behavior and Environment—The Use of Space 
by Animals and Man. Edited by A. H. Esser. 
(Plenum Pub. Corpn., 114, Fifth Avenue, 
New York, N.Y. 10011), 1971. Pp. xvi+244. 
Price $ 17.50. 

Applied Solid'-State Physics. Edited by W. Low 
and M. Schieber. (plenum Pub. Corpn.), 1971. 
Pp. vii + 244. Price $ 13.50. 

Analytical Calorimetry (Vol. 2). By R. S. Por¬ 
ter and J. F. Johnson. (Plenum Pub. Corpn.), 
1970. Pp. xvi+ 460. Price $19.50. 

Advances in X-Ray Analysis. Edited by C. S. 
Barrett, J. B. Newkirk and C. O. Ruud. (Ple¬ 
num Pub. Corpn.), 1971. Pp. ix + 500. Price 
$ 25.00. 

Block polymers. Edited by S. L. Aggarwal. 
(Plenum Pub. Corpn.), 1970. Pp. x + 339. 
Price $ 16.00. 

Physics of Hot Plasmas. Edited by B. J. Rye 
and J. C. Taylor. (Plenum Pub. Corpn.), 
1970. Pp. xv + 455. Price $ 35.00. 

Progress in Mathematics (Vol. 9)— Algebra 
and Geometry. (Plenum Pub. Corpn.), 1971. 
Pp. ix + 253. Price $19.50. 

Progress in Mathematics (Vol. 8)— Mathema¬ 
tical Analysis. (Plenum Pub. Corpn.), 1971. 
Pp. viii + 215. Price $ 15.00. 
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NORMAL Ce-ORDINATE ANALYSIS OF N-METHYLTHIOPROPIONAMIDE 
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Introduction 

T^ORMAL ICO-ordinate treatment of primary, 
secondary and tertiary amides liais been 
carried out by Suzuki,^’2 Miyazawa et al.^ and 
Venkata Chalapathi and Venkata Ramiaih^ to 
estimate the magnitude of the coupling between 
various skeletal frequencies and clarify the 
nature of the amide I, the amide II and the 
amide III absorption bands. A significant result 
that has emerged out of these investigations is; 
that a band in the region of 1300 cm'i 
in primary amides is essentially due to C-N 
stretch while in se<condary amides, the bands 
in the region of 1550 cm"i and 1300 cm"^ are 
gfliown to arise as due to the combined contri¬ 
bution of the ^ (NH.) and ^ (C-N) vibrations. 
On the other hand, band contour studies and 
staidies of normal vibrations of tertiary amidesi 
have (conclusively sihown that the band in the 
region of 1500 cm"^ in these molecules is 
essentially due to the C-N stretch. 

The study of the vibrational spectra and nor¬ 
mal vibrations of primary and Secondary thio- 
amides has been made by Suzuki.®’® The 
authors'^ have carried out the normal co-ordi¬ 
nate treatment of tertiary thioamides like N, N- 
dimethylthioformamide and N, N-dimethylthio- 
acetamide. An impor'tant result that has been 
obtained in these sjtudies is the dfference in 
the value of the C=S stretching frequency in 
various thioamides because of the difference 
in the magnitude of the coupling between this 
mode of vibration and the remaining in-plane 
modes of vibration. Another salient featlur© 
of the experimental observation is that the 
C-N stretching frequency in tertiary thio¬ 
amides is higher than that of the same fre¬ 
quency in the corresponding tertiary amides. 


point masses. The structure of N, N-dimethyl- 
thiopropionamide is shown below: 


HaC- 


Xc., 

CHa 


-N. 


\ 


CHa 


CHa 


The molecule belongs to the point group Cs 
and the selection rules indicate that the fifteen 
fundamental frequencies) which are classified 
into 11 in-plane (A') and 4 out of plane (A") 
vibrations are active both in the infrared and 
the Raman sjpeotra. The orthonormalised set 
of symmetry co-ordinates for the in-plana 
vibrations of the molecule are given in Table I. 


Table I 


Symmetry co-ordinates Vibrational mode 


Ri = 




1 

V2 


(A«^-Ac?) 

{AaTH-AO 


/ /-CHa \ 
va«( n( ) 

\ ^CHa / 


R3* AC 

V 

(C—CIIj) 

R^i — Afl 

V 

(C—N) 

Rfi* 

V 

(c^s; 

Ro= 

V 

iC—CH,) 

R,= A«) 

Vo 

K. 

/ /CHa v 

«chJ 

Ro'®-™. (.Aad— A^i) 

V2 

s. 

/ /CHs \ 

R, = -i- (2Ao«-Aar-A&) 

V 0 

s 

(S=C—N) . 

Rio=^ (Aac-Aic) 

y 

(C— CH,) 

Rii** Ac/t 

y 

{C— CH.) 


Normal Co-ordinate Treatment 

In this paper, we report the normal co¬ 
ordinate analysis of N, N-dimethylthiopropion- 
amida. We have treated this molecule as a 
seven body problem taking CH^ and CHg as 


Using the general quadraitic force field, the 
elements of the F-matrix are obtained in the 
usual way. The elements of the G-matrix have 
been computed from the general method given 
by shimanouchi® for such ralakted 
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^22 Normal Co-ordinate Analysis 

The structjure parameters used in these calcu¬ 
lations are: 

7 (C=S) = 1-713 A, 

7 (C-N) = 1-294 A, 

^ (C-CHg) =7 (C-CHo) = 1-55 A, and 
7 (N--CH3) =1-47 A. 

All the bond angles are assumed as 120®. 

The calculations of normal vibraitions were 
made by the method of Wilson. For solving 
the secular determinanit which has the dimen¬ 
sionality of 11 X 11 and computing the poly¬ 
nomial coefficients, a program written in 
Fortran language on the basis of modified 
Danielewsky’s method for Model 2, IBM, 1620 
digital computer was used. General program of 
IBM 1620 was used to extract fie roots of the 
polynomial. 

The force constants proposed in related 
molecules like N, N-dimethylthioformamide and, 
N, ]Nr-dimethylthioacetamide7 were transferred 
and slight alterations were made in a few con¬ 
stants to obtain an agreement between the 
observed and the calculated frequencies. The 
final set of force constants of N, N-dimethyl- 
thiopropionamide are given in Table II. The 
observed and calculated frequencies are given 
in Table in. 


Table II 


Type of 


Value of the 

Type of 

Value of the 

force 


force 

force 

force 

constants 


constants 

constants 

constants 


fd 

=4 = 5.0 


A" =1-0 

Bond 

stretching 


fc =4*0 
fi =4-0 

fa =6*6 

Bond/Bond 

,/■/ =0-3 
A' =1-2 
A“ =1-2 



A =4-0 


fc* =0-4 



A6 = 0-7 

Ac = 0-7 

Bond/Angle 

4'‘=0-9 

Bond ^ 


/ca = 0-8 



bending 

fad 






fed==l-0 

Aft =1*0 




Bond stretching constants and bond-bond interaction 
constants are in md/A, bond/angle interaction con¬ 
stants are in md/ad and bond-bending constants are in 
md/Aad.^ 

Table III 


Frequencies (in cm~^} 


Observed 

Calculated 

Observed 

Calculated 

1270 

1282 

490 

529 

675 

702 

435 

409 

885 

902 

225 

191 

1510 

1504 

170 

161 

970 

976 

340 

329 

1032 

1044 

,, 


of N-Methyltbiopropionamide 

Out of the eighteen force cons/tiants propo:;; 
to calculate tjhe frequencies, twelve have tr.- 
same vallues as those of N, N-dimethyltiit • 
acetamide used by the authors in their earl;.: 
paper. In spite of the fact that one can exp-:;’ 
interaction between CBD 3 and CH 2 stretchir, 
vibrations, the force constants correspond::, 
to these stretching vibrations were to be ah-*': 
only from 3-7 in N, N-dimethylthioacetamic. 
to 4 in N, N-dimethylthiopropionamide. It - 
significant to note that although C-CH^ nn 
C-CH.^ stretching vibrational frequenciei^- : 
Ny INT-dimethyl thiopropionamide are cir. 
siderably different from each other, the vai. 
of the force constanits used for these stretch;: 
modes! are the same. In spite of the C‘:. 
siderablei variation in the stretching and bi-r. • 
ing frequencies of group in N, N-dirr:.. 

thylthioformamide, N, N-dimethylthioacetarii:: 
and N, N-dimethyltihiopropionamide, the stret±> 
ing, bending and interaction force constants : 
the group used for the three molecu, 

have the s'ame values. These results broa.. 
indicate the validity of transferability of :: 
force constants among the relaitled molccu. 
although the vibrational frequencies of 
corresponding modes are different. 

In order to clarify the nature of the obs^i-rv . 
frequencies and estimate the magnitude of!; 
coupling of the various modes of vibrai::: 
the potential energy distribution of e* 
normal mode is computed and the correct:: 
of the L matrix isl verified by the relat: 

L L = G. The detailed results obtained 
regard tio the potential energy distribution 
u (C-K) vibration among the various symm- * 
co-ordinates are given in Table IV. The .‘:.r 
procedure is followed in regard to the oV; 

Table IV 

Potential energy distribution of the C-.V 
stretching mode among various symmetry 
co-ordinates 


Rt 

R 2 

Ra 

R 4 

kr> 

Re 

R, 

Rg 

R. 

Ri. 

0 

0 

0 

0 

0 

0 

0 

0 
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{} 

0 

16 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

65 

- 1 

0 

0 

0 

0 

0 

0 

0 

0 

- 1 

8 

0 

0 

0 

0 

tf 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

6 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

5 

0 
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0 

0 

0 

0 

0 

0 

0 

0 

0 

16 

0 

64 

7 

0 

6 

1 

0 

6 
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modes of vibration and the potential energy 
disitributions of all the in-plane modes thus 
obtained are given in Table V. 


Table V 

Potential energy di:strilly>tions of dif event 
modes' of vibration 


Frequency 

Ri 

Ro 

Rs 

R4 

Rs 

Rc 

Rt 

Rs 

Ro 

Rio Rii 

1270 

61 

4 

0 

3 

3 

1 

1 

25 

7 

4 0 

675 

5 

18 

11 

8 

34 

2 

3 

4 

3 

0 7 

885 

4 

24 

61 

14 

0 

10 

0 

1 

3 

0 2 

1610 

0 

16 

0 

65 

7 

0 

6 

1 

0 

6 2 

970 

6 

8 

32 

0 

8 

50 

0 

1 

0 

0 0 

1032 

17 

6 

0 

0 

20 

38 

1 

0 

0 

9 8 

490 

6 

8 

0 

0 

0 

1 

43 

10 

li 

6 16 

435 

12 

0 

6 

3 

30 

4 

12 

19 

2 

5 1 

226 

0 

0 

4 

0 

0 

0 

1 

14 

79 

6 8 

170 

0 

0 

0 

0 

2 

0 

0 

13 

4 57 22 

350 

0 

0 

11 

10 

0 

4 

30 

0 

0 

9 36 


Discussion of the Nature of the 
Absorption Bands 

The resutils of the potential energy distri¬ 
bution indicate that the bands at 1270 cm’i 
and 675 cm’i are essentially due to the asym¬ 
metric and symmetric stretching vibration of 
N <cH 3 group respectively although to the 
symmetric stretching vibration, the contribution 
of t(C=S) is considerable. The frequencies at 
885 cm’^ and 1032 cm’^ are due to ^(C-CH^) 
and j'CC-CHjj) stretching vibrations respec¬ 
tively. But to the C-CH;{ s|t)retching vibration, 
the contribution of u(C=S) is considerable. The 
band at 970 cm"i is assigned to C=S stertching 
vibration. The results of the pot’enitial energy 
disttribution, as given in Table V, indicate that 
there is a considerable interaction between 
v(Cz=zS), p(C=:CH.j) and ^'(CzrCH;^) stretching 
vibrations. 


The frequencies at 490 cm"^ and 435cm"i are 
mainly due to the asymmetric and symmetric 
deformation vibrations of the group. 

Similar assignments have been made by the 
authors in case of dimethylthioformamide and 
dimethylthioacetamide. The frequencies at 
225 cm'i, 170 cm'i and 350 cm-^ are essentially 
due to 5(S=C-N), 7 (C-CHo) and 7 (C--CH-^) 
vibrations respectively although to the 
7 (C-CHo) vibration, 7 (C“CH.^) makes substan¬ 
tial contribution. 

The normal vibrational analysis of ordinary 
tertiary amides carried out by the earlier 
wokers-^ indicates that there is a considerable 
interaction between j^(C~N) and w(C=: 0 ) 
vibrations. But the results of the potential 
energy distribution in N, N-dimethylthiopro- 
pionamide indicate thaitj such a coupling bet¬ 
ween these two modes of vibrations is very 
little. Similar results were obtained by thei 
authors regarding N, N-dimethylthioforma- 
mide, and N, N-dimethylthioacetamide.'' Thesie- 
results are substantiated by similar results 
obtained in regard to these two modes of 
vibrationsi by Suzuki-''”^* in case of thioforma- 
mide, N-Methylthioformamide and N-Methyl- 
thioacetamide. 
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CELLULOLYTIC ACTIVITY OF MARINE FUNGI 

A. J. DESAI AND S. M. BETRABET 
Cotton Technological Research Laboratory, Bombay-19, India 


Abstract 

Three marine cellulolytic fungi, two Aspergillus so. and one Paecilomyces sp., were iso¬ 
lated from canvas cloth exposed to sea-water in Bomaby. The cultures were screened for 
celiulase produaion in eight different media. Enzyme kinetic studies were carried out on the 
most active isolate, Aspergillus niger, using carboxymerhyl cellulose and cellulose as substrates. 
The action of this culture and its filtrate on purified cotton was also studied. 


J^ETERIORATION of cellulosic materials 
like timber, sail cloth, fish nets and (cor¬ 
dages under marine conditions is a major 
economic problem. Even the marine fouling 
organisms which bring about heavy destruc¬ 


tion of timber submerged in sea-water are 
aided by microorganisms. The microbes, 
many of which are cellulolytic, form the pri¬ 
mary film on the surface of the timber which 
eventually helps the settlement of larvae of 
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fouling organisms^. The information on Indian 
marine cellulolytic microorganisms is • rather 
meagre except; for the publications of Freitas 
and Bhat^’2 ; and Venkataraman and Sreeni- 
vasan.^ In view of this, a project is underway 
at CTRL to isolate, identify and determine 
cellulolytic activity of marine milcroorgan- 
isms in the sea-water of Bombay. This basic 
information, it is hoped, will lead to devise 
preventive methods to save cellulosic mate¬ 
rial exposed to marine environment. The 
present paper describes the cellulolytic acti¬ 
vity of three fungi and the enzyme kinetics 
of Aspergillus niger, the most active isolate. 

Canvas cloth (18 oz/sq yd) was cut into 
panels of 11 " x 6 " and exposed in the break¬ 
water of Arabian Sea in Bombay in the man¬ 
ner described by Betrabeh^ and the cellulo¬ 
lytic fungi were isolated using Omelianksy’s 
enrichment medium,^ The cultures were fur¬ 
ther screened by observing their growth on 
filter-paper strips. Only three active culturesi 
of fungi, out of 29 that were isolated, were 
found worth studying. Schemes; of Henrici,^ 
and Thom and Raper" Were referred to for 
their identification. The cultures were: 
Aspergillus niger, A, fumigatus and Paecilo- 
myces species. 

The cultures were screened for ceEulase 
production by growing them in eight differ¬ 
ent media (pH 5*5) at 28-30° C for eight days. 
The 'composition of the media in 100 ml dis¬ 
tilled water was as follows : 

1 . Basal medium with peptone (BMP) 
containing MgS 04.7 H^O, 0*05 g; KIHU 2 PO 4 , 
0*1 g; peptone, 0*5 g; and purified cotton, Ig 
(BMPP). 

2. BMP and Whatman filter-paper, 1 g 
(BMPF). 

3. BMP and cellulose powder, Ig (BMPC). 

4. BMP and saw dust-wheat bran (10: 1), 
Ig (BMPSW). 

5. Ghaetomium medium'^ with cellulose 
powder, Ig (CHC). 

6 . Ghaetomium medium^ with peptone, 
0-25 g; and cellulose powder Ig (CHPC). 

7. Enrichment medium-^ with saw dust- 
wheat bran (10: 1), Ig (ESW). 

8 . Trichoderma viride medium^ with cellu¬ 
lose powder, Ig (TVMC). 

The enzyme assay system consisted of 5 ml 
of culture filtrate, 200 mg cellulose powder and 
10 ml of 0*2 M acetate buffer, pH 5*6. This 
system was incubated at 40° C for 2 hr. The 
reaction was stopped by the addition of 2 ml 
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of Somogyis (copper reagent and the reducing 
sugar (R.S.) produced was estimated colori- 
metrically at 520 m- by the method of Somogyi^^ 
and Nelson. The results of enzyme activi¬ 
ties are summarised in Table I. 

Table I 

Cellulolytic activity of cultures in different 
media 

R.S. (/ig/ml) produced in medium 


Isolate 

BMPP 

pq 

BMPC 

BMPSW 

CHC 

CHPC 

m 

W 

u 

> 

H 

As-pergillus ni^er 

.. 10 

15 

145 

65 

55 

90 

70 

82 

At fit mi gains 

.. 8 

10 

45 

30 

8 

45 

30 

40 

Pauilomyces sp. 

.. 5 

4 

15 

8 

10 

30 

15 

23 


It is evident from Table I that A. niger pro- 
duiced maximum cellulase activity in the 
medium BMPC. The enzyme kinetic studies 
described later were conducted using this 
medium. 

The three isolates being of marine origin, a 
comparative study was made to evaluate the 
effect of sea-water as compared to the distilled 
water on the cellulase production. The three 
media, BMPC, CHPC and TVMC, showing good 
enzyme production were selectied for this com¬ 
parison. Results are presented in Table II. 

Table II 

Effect of distilled water (DW) and sea-water 
(SW) on the cellulase production 

R.S. { fj . glm \) produced in medium 


BMPC CHPC TVMC 



(DW) 

(SW) 

B 


P 

1 (SW) 

Aspergillus niger 

140 

45 

95 

80 

79 

40 

A, fiimigatics 

49 

40 

42 

38 

37 

36 

Paecilomyccs sp. 

17 

16 

32 

28 

21 

15 


Table II shows that distilled water is more 
favourable to cellulolytic enzyme production 
than the sea-water medium, especially in the 
case of A. niger, Mostt likely, these cultures are 
of terrestrial origin which have adapted to 
marine conditions. 

For the enzyme kinetic studies, A. niger 
showing maximum ^cellulase production in 
BMPC medium was selected. Cellulose and 
carboxymethyl cellulose (CMC) were used as 
substrates and the various factors with res¬ 
pect to enzyme production sftudied were: 
(i) effect of substrate concentration, (ii) effect 
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Figs. 1-5. Carboxymethyl cellulose (a), and Cellulose {d) activities of marine isolate Asfergillus niger with respect to Fi^. 1. Effect 
of substrate concentration ; Fig. 2. Effect of pH ; Fig. 3. Effect of enzyme concentration ; Fig. 4. Effect of incubation time and 
Fig. 6. Effect of incubation temperature. 
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of pH\ (Hi) effect of enzyme concentration, 
(iv) effect of incubation time, and (v) effect 
of incubation temperatiu-e. 

Carboxymetiiyl cellulase (CMCase) activity 
was estimated by the method described in an 
earlier pubiication.s The cellulase activity was 
determined using cellulose powder as a sub¬ 
strate following the method described earlier. 
The results are summarized in Figs. 1-5. The 
optimum substrate concentration is 20 mg for 
CMCase and 300 mg for cellulase activity. There 
is a sharp rise at pH 5*6 for CMCase activity 
while cellulase curve is bimodal having peaks 
at pH 5-0 and 8*0. Optimum enzyme concen¬ 
tration is 1*5 and 7*5 mi for CMCase and cel- 
lulas.e activity respectively. Incubation time 
curve is linear in both the cases. Optimum 
temperature for CMCase is 40° C and for cellu¬ 
lase, 50° C. 

Substrate loss and damage to cotton fibres 
were determined b}- heavily inoculating BMPP 
medium with A. niger spores. After incubat¬ 
ing for 15 days at 28-30° C, the loss in sub¬ 
strate weight was determined by the method 
of Ghose and Kingd- The fibre damage was 
also determined by the extrusion test and esti¬ 
mation of copper number.'^3 Simultaneously, the 
effect of cellulolytic enzymes on cotton fibre 
was determined by soaking 1 g of purified cot¬ 
ton in 200 ml culture filtrate of .4. ? 2 iger grown 
in BMPC. About 0*005fr merthiolate was add¬ 
ed as a preservative and the system 'was incu¬ 
bated, at 37° C for eight days. Loss in substrate 
weight, reducing sugar, damage by extrusion 
test: and copper number, were determined on 
the enzyme-exposed sample. The results are 
given in Table III. 


Tabi.e III 

Characteristics of cotton fibre exposed to 
A. niger and its culture filtrate 


Isolate 

Substrate 
loss f fo ) 

Quality 

count 

Cu 

No. 

R.S. 

(mg/g) 

Control 

. 

So 

0-02 


A. niger (direct 

ii*8 

44 

0*22 

22-5 

growth) 

A. niger (filtrate) 

3-2 

60 

0-14 

lO-O 


A. itiger in direct, contact with the cotton 
fibre substrate brings about a loss of about 


12%. The cultures filtrate is, however, not 
very effective. Microbiologists, working on the 
degradation of cotton textiles have normally 
Considered A. niger to have only nuisance' 
value such as giving bad appearance and pro¬ 
ducing odour and stains on cotton fabrics. 
White et alM from their exhaustive study on 
52 isolates of A. niger had concluded that none 
of the truly black Aspergill! were found capa¬ 
ble of cellulolytic activity. In our own com¬ 
prehensive survey of cellulolytic microorgan¬ 
isms in the Bombay region of India, we' 
encountered many A. niger isolates but they 
were all very poor decomposers of cellulose asl 
compared to the cultures like A. ochraceus and 
A. terreusAt?, view of this, the cellulolytic 
activity of the marine isolate A, niger reported 
here is of significance. 

For the co-operation in exposing fabric 
panels in the break water, thanks are due to 
Dr. A. A. Karande of Naval Chemical and 
Metallurgical Laboratory, Bombay. Thanks 
are also due to Dr. V. Sundaram, Director, 
CTRL, for his encouragement. 
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TRANSPORT OF INDOLEACETIC ACID IN BEAN CUTTINGS IN RELATION TO 

ROOT FORMATION 

R. N. BASU* 

University of Nottingham School of Agriculture, England 
Abstract 

Transport experiments with carboxyl-’^’C-labelled indoleacetic acid have shown that 
chemicals which interacted negatively with lAA in rooting of Phaseolus vulgaris L. cuttings 
significantly promoted upward movement and accumulation of radio-carbon of lAA-^^C 
applied to the base of the cuttings. The results suggest that increased acropetal movement of 
basally applied lAA adversely affects adventitious root formation in cuttings. 


TJECENT evidences indicate that, the syner- 
gistic effects of phenalic and many other 
aromatic compounds in rooting cannot be ex¬ 
plained on the basis of inhibition of the indole¬ 
acetic acid oxidizing system and consequent 
TAA-sparing action’ of the synergistic chemi¬ 
cals.It has been shown that a number of 
monophenolic chemicals which did not inhibit 
the activity of the lAA-oxidizing system pro¬ 
moted auxin-induced rooting, on the other 
hand, many of the polyphenolic compounds’ 
which inhibited the enzyme system did not 
synergise auxin-induced root formation. The 
information, so far available, does not give 
any definite idea of the mechanism of synerg¬ 
ism or antagonism in rooting and further re¬ 
search on the physiological and biochemical 
basis of the positive or negative interactions 
between auxins.' and non-auxinic chemicals 
should be undertaken. The present study was 
taken up to see how far the synergistic or 
antagonistic effects of different chemicals are 
related to transport and distribution of exo¬ 
genously applied lAA in the cuttings', employ¬ 
ing carboxyl-^'C-label'led lAA and 15 non- 
auxinic chemicals listed in Tables I and II. 

Seedlings of French bean (Phaseolus vulga¬ 
ris L.) cv. Tender green’ were grown in vermi- 
culite under controlled light (16 hours light 
of 1,800 F.C. at plant level and 8 hours dark 
period in a 24-hour cycle) and tem.peralturei 
(light temperature 21 ± 1° C and dark tem¬ 
perature 18 ± 1“ C) conditions in a growth 
room. When the seedlings were 12 days old, 
12-15 cm tall with two primary [Leaves and the 
trifoliate bud, 10 cm long cuttings with about 
4-6 cm hypocotyl portions and leaf area kept 
uniform ait 10 sq cm per cutting, were made 
from them. The cuttings were allowed to form 
adventitious roots in glass vials (Fig. 1), eight 
cuttings were placed in each vial which con¬ 
tained 6 ml rooting solution of auxin and non- 


* Present address : University College "of Agricalture, 
Calcutta University, 35, Ballygunge Circular Road, 
Calcutta-19. 


auxinic chemicals at concentrations mentdon- 
ed in Table I. A separate set of glass vials was 
employed for the transport experiment in which 
carboxyl-'i-^C-'liabelied lAA was employed in 
place of non-radioactive lAA. The i‘^C-labelled 
lAA, 3-indolyl (acetic acid-l-^'^C), specific 
activity 33-OmCi/mM was obtained from the 
Radio Chemica'li Centre, Amersham. The spe¬ 
cific activity of the labelled auxin was lowered 
to 3*3 mCi/mM by diluting the radioactive 
stock with non-radioactive lAA. The cuttings 
treated with labellliod lAA were kept in a 
radiochemical fumehood to avoid contamina¬ 
tion and the cuttings of the rooting experi¬ 
ment on a nearby working table for 24 hours 
but subsequently transferred to the growth 
room at the light and temperature conditions 
mentioned above and kept there till root ini- 
tjiation was*! complete, watering with distilled 
water whenever necessary. Data on root fur- 
mation were taken 10 days after starting the 
experiment. 



FIG. 1. Photographs showing (above) bean seedlings 
growing in vermiculite and cuttings in glass vials in the 
growth room and, (below) rooted cuttings in glass vials 
ready for taking data on root formation. 
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Table I 


Interaction of lAA with the different 
aon^auxinic chemicals on rooting of 
Phaseolus vulgaris cuttings 



Mean 

No. of 

roots per j . . 
cutting 

Control 
(no auxin) 

Increase (+) or 
decrease ( —) in 
number of roots 
per cutting 
due to synergism 
or antagonism 

Control 

12-2 

14-2 


Phenol 

8*2 

15*6 

+ 5*4 

2, 4-Dichlorophenol .. 

9-1 

13-1 

-f 2*0 

Guaiacol 

10*4 

15*3 

+ 2-9 

Hvdiocuinone 

8*6 

13-8 

+ 3*2 

Fyroj^alloi 

4P3 

24*6 

-l8-7t 

^-Hydroxybenzoic acid 

11-4 

14*6 

+ 1*2 

Saiicylic acid 

9-1 

16-B 

-r 5*2 

/“-Coumaric acid 

11*8 

14-9 

-{- M 

tj Coumaric acid 

13*1 

21*5 

+ 6*4 

Cinnamic acid 

14-1 

24-1 

+ 8*0* 

Feniiic acid 

10*2 

18*1 

4- 5*9 

Caficic acid 

13-9 

18*4 

+ 2*0 

Coumarin 

30-0 

24*3 

- 7-7* 

Incole 

16*8 

31*8 

+ 13-0t 

a-Naphthol 

15-1 

24*6 

+ 7.S* 

L.S.D. at0*05 P .. 

6d 

6*8 


„ 0*01 P 

8*4 

9*4 



* SigniScant at 0*05 P, t Significant at 0*01 P. 
Concentration of iAA 5xl0~^ M, non-auxinic 
chemicals at 10~“ M except 2, 4-DCP at 3xi0~^ M 
and salicylic and cinnamic acids at 5x10“^ M. 


Table II 

Distribution of radioactivity (CPM) in 
different sectors of Phaseolus vulgaris 
cuttings 24 hours after treatment with IAA~^^C 

Sectors Total 

-per 



I 

II 

III 

IV 

V cutting 

Control 

. 3542 

COO 

225 

90 

63 

4520 

Phenol 

. 2936 

463' 

191 

117 

62 

3769 

2, 4-D:chiorophenol 

359S 

351 

179 

88 

56 

4272 

Guaiacol 

. 4747 

497 

139 

54 

47 

5484 

Hycroquincne 

. 4472 

631 

256 

98 

63 

5520 

Tyro gal iol 

. 3724 

955 

548 

443 

115 

5785 

Hydroxy benzoic 
acid 

3287 

451 

179 

104 

75 

4096 

Salicylic acid 

3475 

600 

225 

90 

89 

4479 

2 >-Ccumanc acid 

3629 

376 

160 

78 

72 

4315 

<j-Coumaric acid 

3317 

501 

117 

62 

75 

4072 

Cinnairiic acid 

3081 

499 

170 

62 

65 

3877 

Ferulic add 

5007 

545 

143 

66 

72 

5*533 

Caneic acid 

4440 

295 

130 

50 

48 

4963 

Coumarin 

2969 

617 

401 

206 

87 

4270 

Indole 

3107 

534 

222 

80 

44 

39S7 

a-Naphtbol 

4675 

520 

lio 

71 

56 

5442 

I..S.D. at 0*0-:* P 

153 

40 

27 

12 

14 

149 

0*01 P 

206 

54 

37 

16 

19 

200 


Concer.rraticn of IAA and non-anidnic chemi¬ 
cals same as in Table 1. 


Values for synergism or antagonism were 
ubtained by subtracting individual effects of 


IAA and any non-auxinic chemical from the 
effect due to lAA-cum-non-auxinic chemi-cal, 
using the formula (d — a) — [(b — a) 4- 
(c — a)], which resolves to (da) — (b + c); 
a, h, c and d being tihe number of roots per 
cutting under control, IAA, any non-auxinic 
chemical and IAA-cunt-non-auxinic chemical, 
respectively. Positive values (-[-) indicate 
synergism, negative va'lues (—) denote anta¬ 
gonism. 

Samples for the assay of radioactivity in cut¬ 
tings were taken 24 hours after treatment with 
lAA-i-^C, by which time the whole of the root-> 
ing solution was taken up by the cuttingSi and 
the vials had to be supplied with distilled 
water, and 48 hours after starting tthe experi¬ 
ment. On each sampling occasion, four cuttings 
were sampled- The cuttings were divided into 
five sectors equal in length (each sector 2 cm 
long); the topmost sector (sector V) included 
the two leaves (Fig. 2), For the estimation of 


5 Sq cm 5 Sq cm 



F.G 2. Diaoram showir.g sectioning of cutting into five 
extraction and assay of radioactivity ; 
the fifth (topmost) sector included the leaves. 

radiocarbon in tissues, the sectors were sepa- 
xately extracted with ethanol and radioactivity 
in the ethanolic extracts was assayed on a low 
baickground Nuclear-Chicago gas-flow G.M. 
counting system. 

Pyrogallol and coumarin greatly promoted 
rooting of bean cuttings when applied alone but 
interacted negatively with IAA (Table I). The 
promotion due to indble and a-naphthol did not 
reach the level of statistical significanice in 
absence of IAA but in combination with the 
auxin, indole and a-naphthol significantly syn- 
ergised root formation. Synergishi between 
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cinnamic acid and lAA was also significant 
(P=:0*05). The synergistic effects of ferulic 
acid, o-coumaric aicid, salicylic acid and phe¬ 
nol were not statistically s!ignifican;t. In all 
other cases, tho effects were eitlher intconspicu- 
(?us or simply additive. 

The trend of distribution and accumulation 
of radiocarbon in the cuttings/ under the dif¬ 
ferent treatments was similar in the two sam¬ 
pling occasions. The results obtained with 
samples! taken 24 hours after treatment with 
lAA-i^C arc presented in Table II. Total radio¬ 
activity per cutting was found to be signifi¬ 
cantly influenced by the different non-auxinic 
chemiicals. a-Naphthol and the polyphenolic 
chemicals, guaiacol, pyrogallol, ferulic acid, 
caffeic acid, and hydroquinone maintained 
greater radioactivity in cuttings compared tO' 
indole, coumarin and the monophenolic com¬ 
pounds such a«si p-hydroxybenzoic acid, sali¬ 
cylic acid, p-coumaric acid, o-coumaric 
acid and others. Such differences were due to 
the differentiaO. effects of the chemicals on the' 
activity of the indoleaicetic acid oxidizing sys- 
tem.-''* The results; confirm the earlier fmdings^’-^ 
that) synergism in rooting is not dependent on 
the activity of the lAA-oxidizing system and 
there is no direct relationship between total 
radioactivty per cutting' and rootability. 

As regards the distribution of radioactivity 
in the different sectors of cuttings, it was noted 
that pyrogallol and coumarin, the two chemi¬ 
cals which showed negative interaction with 
lAA in roofing exhibited greater upward move¬ 
ment and alcciumillation of in the upper 
sectors of the cuttings. None of the syner- 
gistic chemicals showed sucili promotion of up¬ 
ward movement of radiocarbon. The synergistiic 
chemicals, however, showed minor differencesi 
amongst themselves but such differences were 
not consistently correlated with the degree of 
synergistic effects of the respective chemicals. 
The non-promotion of accumulation of radio¬ 
carbon in the tops of cuttings in presence of 
synergisitic chemicals and the association of 
antagonism with increased upward movement 
and accumulation of radiocarbon of lAA-^-'^C 
suggest that for optimum rooting the exoge¬ 
nously applied auxin should be confined to the 
basal root-forming region of cuttings; and dis- 
tributon of basally applied lAA over a longer 
region of the /cutting would adversely affect 
adventitious root formation. 

The possibility of formation of different 
lAA-non-auxinic chemical complexes^’'^ and 
subsequent; differential movement of such 
complexes to the upper parts of the cuttings, 
is doubtful in view of the almost identical pat¬ 


tern of incorporation of radiocarbon of lAA- 
in presence of different non-auxinic che¬ 
micals (Fig. 2). It was noted that even after 



Fig. 3. Radioautograms of chromatograms of ethanolic 
extracts of lAA-^'C-treatcd cuttings showing incorporaiion 
of radiocarbon into different compounds from left to ri^-ht 
(Ij IAA-^*C -h Indole, 24 hours after treatment, f2) 
same after 48 hours, (3) lAA-^’C + a-Napthol after 24 
hours. (4) same after 48 hours, (5) lAA-^'^C + Ferulic 
acid after 24 hours, (6) same after 48 hours; arrow on left 
shows the zone of resolution of synthetic IAA-'’C, arrow' 
on right indicates the direction of solvent run. 

24 hours, most of the radiocarbon of lAA-i^c 
was incorporated into different compounds and 
after such incorporation of the into other 
compounds, there was little change in total 
radioactivity. The differences in the relative 
intensities of spots on the radioautograms were 
due to differential effect of the non-auxinic 
chemicals on lAA decarboxylation prior to in¬ 
corporation into other compounds. Whether in 
presence of antagonistic chemicals, certain of 
the products into which ’’•'C of the labelled lAA 
is incorporated show greater upward move¬ 
ment and accumulation in upper portions of 
the cuttings requires further investigation. 

The author is thankful to Professor M. B. 
Wilkins for laboratory facilities and his' inte¬ 
rest; in this study, the British Council for a 
Travel Grant under Commonwealth University 
Interchange Scheme, and the Calcutta Univer¬ 
sity for the award of Sir R. B. Ghosh Travel¬ 
ling Fellowship and study leave. 
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THE DISTRIBUTION OF THE MEANS 
OF SAMPLES FROM TRUNCATED 
EXPONENTIAL POPULATIONS 

Many of the investigations undertaken in the 
course of scientific studies are on samples from 
truncated populations or they finally reduce to- 
censored samples. The analysis of such data 
is done by estimating the parameters and their 
variances and co-variances by the maximum 
likelihood procedure. For purposes of testing, 
it is assumed that the distribution of the esti¬ 
mates are asymptotically multivariate-normal. 
Very little work on the distribution of the 
means and other statistics of samples from trun¬ 
cated populations or of censored samples exists; 
at present. If this distribution is available, the 
statistical tests for comparing the results of 
two samples can be made more precise. 


The purpose of this communication is to give 
the distribution of means of samples! from 
truncated exponential populations. The density 
function of a truncated exponential is given by 

f ^ 0 <.x < I 


^ f(x^)dx^ is the probability for the 

r=l 

occurrence of a random sample with values' 

x^, x.j, .x,,. The distribution of the mean 

of this sample can be obtained by using the 
method of characteristic functions asi has been, 
done by Irwin^ for samples from a rectangular 
distribution. This can also be derived by using 
the results of Dirichlet’s integral as indicated 
by Iyer.- The distribution of the mean x 
reduces to 


(any^ 

(n ~ 1)! (1 - 




X 


r-k 

2 

r»=o 



for the region 


n 


n 


n) 


dx 


The distribution differs from region to region 
and consists of n separate arcs, for the regions 

0 < i ; 

n n n 


ki 


< X < 


(k+ 1)^. 


It will be noted that this method- ^ 
used for obtaining the distribution 
means and variances of samples from 
her of other truncated distributions- 
aspects will be discussed in a papo^- 
published shortly. 

Dept, of Mathematics, P. V. KrishN'Yv ^ ^ ^ ^ 
University of Queensland, 

St, Lucia, Brisbane, 

June 1, 1971. 
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2. Iyer, P. V. K., Ind. Acad. Set., 1945, *'* ' 

SUBSTITUTED BENZOTHIAZ O 
GUANIDINES 

Many biguanides'' and guanidines are lo 

have antimalarial,- antitubercular-^-i siYxci * ui i 
bacteriaP activities which created intox'<^‘« ' 
searching for useful members in this :•'« *n':. 
Recently, Bhargava et aV' have showi^ 
hydrochlorides of several benzothiazolyl 
dines are more active against gram-positiv'< * 
teria than against gram-negative ones- 
N-'ni (or p)-tolyl-N'-2-(substituted) 
zolyl-N'-alkyl-guanidines have been th 
active against M. tuberculosis (Ho, 7 R,.) 

Considering the above activities, the 
have synthesised some new N-benzy’l — 
(substituted) benzothiazolyl N"-butyl 
dines. 

Experimental 

N - Benzyl - N' 2 - (substituted) be'} 2 . f mi- 
zolyl thio curb amides. —These were prepnrt/it by 
condensing 2-amino- (substituted) beny;< > f I urt- 

zoles''"^'' with benzylisothiocyanate.^ ^ 
yields, melting points and analytical data . iv 
reported in Table I. 

N - Benzyl ^ N' - 2 - (4-methyl) bert z:< >f r.a 
zolyl-N"-butyl guanidine. —A mixture of X- 

benzyl-N'-2- (4-methyl) benzothiazolyl tli i c -t - ur 
bamide (3*3 g), yellow lead oxide (5 ;uui 

butylamine (3-2 ml) in ethanol (30 nal > 
heated in glass autoclave on a water-l3£all i 
about 4 hr. After cooling, the tube was 
■carefully and the reaction mixture was 
while hot. The black precipitate was 
further with 20 ml of hot ethanol. The comljis u*ci 
filtrates upon concentration gave the 
guanidine in crystalline form. It was x-oerv;'- 
tallised from ethanol, m.p. 101° C, yiel<;3. 73'“;, 
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Table I 

N-BenzyUN'-2-^(substituted) henzothiazolyl thiocarbamides 




X“ 


N 


\/\s/ 


-NH—C—NH—CHo 




s. 

Substituent 

Yield 

M.P. 

Molecular formula 

Nitrogen, % 

Sulphur, % 

No. 

X 







70 


Found 

Calcd. 

Found 

Calcd. 

1 

II 

84 

193 

C15H13N3S2 

14-01 

14-05 

21-44 

21-40 

2 

4-Methyl 

72 

168 

CicHigNaS-i 

13-31 

13-42 

20-54 

20* 40 

3 

5-Methyl 

70 

195 

Cir.Hi5N3S. 

13-40 

13-42 

20-58 

20-45 

4 

G-Metliyl 

70 

208 

Cig11i5‘'^3S2 

13-28 

13-42 

20-61 

20-45 

5 

4-Chloro 

70 

218 

C15H1.N3S0CI 

12-65 

12-60 

19-38 

19-20 

G 

5-Chloro 

65 

226 

Ci5Hi2N3^2C1 

12-42 

12*60 

19-42 

19-20 

7 

6-Chloro 

75 

204 

Ciu 3S2CI 

12-38 

12-60 

19-12 . 

12-20 

8 

6-Bromo 

80 

210 

Cic>lIi2^3b2Br 

10-97 

11*11 

16-98 

16-93 

9 

4-M ethoxy 

73 

180 

CicHi5N30d2 

12-56 

12-76 

19-62 

19-46 

10 

6-Methoxy 

SO 

154 

C1GH15N30S2 

12-63 

12-76 

19-67 

19-46 

11 

4 Ethoxy 

72 

172 


12-18 

12-25 

18*75 

18-66 

12 

6-Ethuxy 

SO 

165 

Ci7Hi,N30S2 

12-21 

12*25 

18-69 

18-66 





Table II 







N-Benzyl-N'^2- 

(substituted) benzothiazolyl-N" 

butyl guanidines 





y\ 








1 

N 








\/ 

V j— NH—C—NH-CHo- 

II 






S. 

No. 

Substituent 

X 

Yield 

% 

M.P. 

Molecular formula 

Nitrogen, 

Sulphur, % 

Found 

Calcd. 

Found 

Calcd. 

1 

H 

66 

99 

CioHoaNiS 

lG-62 

16-57 

9*60 

9-4G 

2 

5-Methyl 

62 

88 

C30H24N.1S 

15-82 

15-92 

9-18 

9-09 

3 

6-Methyl 

58 

198 


16-80 

15-92 

8-98 

9-09 

4 

4-Chloro 

55 

170 

CioHoiNiSCI 

16-00 

15-03 

8-70 

8-69 

5 

6-Chloro 

70 

156 

CinHsiXaSCl 

15-12 

16-03 

8-50 

8*69 

6 

G-Bromo 

75 

195 

Ct,HBiN,,SBr 

13*32 

13-43 

7-80 

7-67 

7 

4-M ethoxy 

52 

120* 

C2„H25N.i()SC1 

13-71 

13*85 

9-01 

7-91 

8 

4-Ethoxy 

60 

155 


14-68 

14-66 

8-06 

8-37 


Melting point of the liydrocliloricle. 


(B^ound N, 15-79 ; S, 9-20; Co^.Ho.iNiS requires 
N, 15-92 ; S, 9'097o.) 

Similarly, various N-benzyl-N'~2-(substitut¬ 
ed) benzot.hiazolyl-N"-butyl guanidines were 
prepared. Their melting points, yields and 
analytical data are reported in Table II. 

Pharmacological screening results .—Some of 
these compounds were tested for their pharma¬ 
cological and microbiological activities at Bris¬ 
tol Laboratories, Syracuse, New York, U.S.A. 
The compounds, N-benzyl-N'-2- (4-methyl) 
henzothiazolyl—N'^-butyl guanidine showed CNS 


depressant analgesic activities at minimal effec¬ 
tive doses of 300 and 73 respectively. Other 
compounds were inactive. 

Thanks are due to the Council of Scientific 
and Industrial Research, New Delhi, for the 
award of a Junior Research Fellowsliip to one 
of us (S. N. S.). 

Dept, of Chemistry, P. N. Bhargava. 

Faculty of Science, S. N. Singh. 

Banaras Hindu University, 

Varanasi-5, April 6, 1971. 
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STUDIES ON YTTRIUM, THORIUM AND 
URANIUM SALICYLALDEHYDE 
COMPLEXES 

SALICYLALDEHYDE Complexes of Pr^-' 

Nd*'"*, and Eu3+ were reported.^ This 

communication details the preparation and a 
study of spectral properties of yttrium, tho¬ 
rium and uranium salicylaldehyde complexes. 

It was reported! that the lanthanide sali¬ 
cylaldehyde complexes may be prepared by the 
addition of sodium salt of salicylaldehyde to 
the rare earth cation or by the direct addi¬ 
tion of salicylaldehyde to the rare earth cation, 
in the presence of piperidine which acts as a 
hydrogen ion acceptor. The addition of piperi¬ 
dine, it was stated, is not recommended since 
it: is often retained in the product and excesi- 
sively high temperatures may be required for 
complete desolvation.- 

Yttrium, thorium and uranium salicylal¬ 
dehyde complexes were prepared by the 
method described by Alire^ with a slight modi- 
acation. The procedure employed involves the- 
addition of a calculated amount of salicylal¬ 
dehyde to the metal cation in ethanol medium 
and a subsequent addition of alcoholic ammo¬ 
nia to act as a hydrogen ion acceptor. The pH 
of the solution was adjusted to 5-0 in case of 
yttrium complex and 3*5 in case of thorium 
and uranium complexes when the solids sepa¬ 
rated. All the complexes were washed with 
ether to remove the exces's ligand. They were! 
dried over fused calcium chloride for 48 hours. 
The metal to ligand ratio was found to be 
1 : 3 in the case of yttrium and thorium and 
1 : 1 in the case of uranium complexes, both 


Current 
Science 

by elemental analysis and also by igniting a 
known weight of the complex in a platinum 
crucible and weighing the residual oxide. 

[Found 0=55*20%; H=:3*26%; Y = 

19*23%. YCC^HjjO.);^ requires 0 = 55*70%; 
H = 3*13% ; Y = 19*66%.} 

[Found Tli= 35*20%; Th(O^Hr-p.) 3.NO.J. 
H.,0 requires Th= 34*38%.] 

“[Found U = 49*50% ; UO.(O^Hpp.NO;^. 
H^O requires U= 48*09%.] 

The absorption spectra of the ligand and the 
ichelates in the ultraviolet and visible region 
were recorded using a Unicam SP-500 spectro¬ 
photometer and in the infrared region on Per¬ 
kin Elmer Model 137 infracord (yttrium and 
uranium) and on Perkin Elmer Model 521 
(thorium). The solids were examined as either 
nujol mulls or KZBr discs. 

In the ultraviolet region the ligand exhibits 
two band maxima, one at 325 mju and the other 
at 255 mM in the solvent methanol. In the che¬ 
lates investigated the two band niaxmia arc. 
located without any shift. Only slight changes 
in the intensification are noticed. The and 

values of the ligand and the chelates 
are detailed in Table I. 

Table I 


Compound 

Xmax. (in m^) 

Log tfmnx. 

Salicvlaldeh\de 

2.55 

3-60 


326 

3*72 

Yttrium complex 

•. 255 

3*86 


325 

3*84 

Thorium complex 

255 

3*96 


325 

3*91 

Uranium complex 

255 

2*94 


325 

2*64 


The infrared spectra of salicylaldehyde and 
it s metal chelates was studied by Bellamy and 
Beeicher.*i They observed a band around 
1668 cm-i in the free salicylaldehyde and 
assigned it to* the cihelate type of structure. The 
carbonyl frequency observed in the salicylal¬ 
dehyde was changed considerably on complexa- 
tion with divalent metal ions.*^‘ However, the 
carbonyl frequency was observed: around 1657 ±; 
4 cm-i in all the lanthanide complexes.! It was 
pointed out that this behaviour of lanthanides 
is different from that of divalent metal sali¬ 
cylaldehyde chelatesi where the carbonyl fre¬ 
quency varied markedly among themselves. 

In* the present investigation the carbonyl 
frequency was located at. 1635 and 1640 cm~i 
in the case of uranium and thorium complexes 
respectively and around 1649 cm-! in the case 
of yttrium complex. 
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A PRELIMINARY NOTE ON THE 
WADHWAN FORMATION OF 
SAURASHTRA 

The Wadhwan. sandstone reported by Fedden 
from around Wadhwan (22° 42': 71° 44') to 
consist of a calcareous sandstone with a thin 
band of limestone at its top, was on the basis 
of a few fragmentary molluscan fossils con¬ 
sidered Lower Cretaceous in age and to re¬ 
semble the Bagh Beds of the Narbada Valley 
(Fedden, 1884, p. 84; Arkell, 1956, p. 292; 
Krisihnan, 1968, p. 254). 

Our recent work in that area has' shown it 
to be a much better developed sequence {vide 


Table I) of a thick coarse- to medium-grained 
calcareous sandstone, the Surendranagar Sand¬ 
stone, succeeded by the argillaceous Navania 
Limestoone, with the Bhaduka Limestone, a 
silicified bryozoan limestone comming at the 
top of the sieries. 

In the field by their sequence and lithologi¬ 
cal characteristics, these members of the Wadh¬ 
wan Formation are very <closely similar to the 
three most widely-occurring constituents of the 
Bagh Beds {vide Table I), 

Several of the Bagh species are found to 
occur in these Wadhwan rocks among which 
may be mentioned Pycnodonta boucheroni 
(Coq.), Lima grawulicostata Chiplonkar and 
Badve, Liostrea rouveli (Coq.), Paraesa faba 
(Sow.), Protocardia paiili (Coq.), Vohita elon-- 
gata (d’Orb.), Nucleolites rajnathi (Chiplon¬ 
kar), N. chirakhanensis (Chiplonkar), Hernias- 
ter siibsimilis Fourtau and Arcliaeolithotham- 
nium saurashtraensis Chiplonkar and Borkar. 

Better preserved material would probably 
enable us. to establish the presence in the 
Wadhwan Formation of some more of Bagh 
species, c.g., Spondyhis latus (Sow)., Propla- 
centiceras stantoni Hyatt var. belli (Hyatt), 
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Cidaris nctmadlcus Duncan, Malwirhynchia 
transversalis Chiplonkar and M. au.bpe'Rtago- 
nalis Chiplonkar. 

British and French species, e.g., Neithea g^o- 
bosa (Pult.), Lima cretacea Woods, L. meyen 
Woods, Opis haldonensis Woods, Volutilithes 
orbignyaiiB Muller, TuTbo cilsus dOrb., to be 
found occurring in the Wadhwan rocks add 
further to their faunal interest^ 

Such a fossil assemblage indicates for the 
Wadhwan Formation, a younger age, more like 
Cenomanian-Turonian, than what was till now 
assigned to them (vide supra), and their affi¬ 
nities, like those if the Bagh Beds (Chiplon¬ 
kar. 1937-42), with the Mediterranean palaeo- 
zoo-geographic province. 

The points on which these Wadhwan strata 
differ somewhat from the Bagh Beds are that 
the Surendranagar Sandstone is more generally 
fessiliferous and rarely false bedded in con¬ 
trast to the Nimar Sandstone; the argillaceous 
Navania Limestone is much poorly developed 
as compared to the Nodular Limestone ; while 
the Bhaduka Limestone is much better deve-. 
loped that the Coralline Limestone, its counter¬ 
part in the Bagh Beds. 

These differences probably indicate that 
these Wadhwan sediments were deposited more 
tow-ards the open sea than in the narrow gulf 
where the Bagh Beds were probably laid down. 

Maharashtra Association G. W. Chiplonkar, 

for the Cult, of Sci,, V. D. Borkar. 
Poona-4, April 3, 1971. 
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CORALLOIDAL CALCITE FROM A 
MICA MINE IN NELLORE DISTRICT, 
ANDHRA PRADESH 

The occurrence of stalctitic calcite of white 
colour with radiating structure, formed by the 
evaporation of trickling carbonated mine 
waters, is not an uncommon feature in the 
abandoned tunnels and galleries of the under¬ 
ground mica mines of the Nellore granitic peg¬ 
matite belt of Andhra Pradesh State.^ An im- 
usual occurrence of calcite entirely different 
from the stalctitic variety w’as obseiwed for the 
first time about a j^ear ago, while dewatering 
a water-logged gallery, abandoned for about 
three years and located at 30-metre level of 


the Seetharama Miica Mine (57 N/11 ; Dat, 
79M3'43L Long. 14 " 17'5") in Kalichedu Vil¬ 
lage of Rapur Taluk in Nellore District. 

The mineral is light; grey in colour and sho\v> 
coralloidal structure by containing gToiipinf?.s 
of fine elongated fibres of less than 0*1 mm 
thickness, interlacing flexuous branchings aiul 
coalescing stems having a maximum thickness 
of about 3 mm (Fig. 1). An unusual ;i:eatin‘e 



Fig. 1. A photograph of coralloidal caidto .siKnvn in 
the background of a centimetre-graph. 

noticed is that the fibres of cal/cilc show a 
positive sign of elongation and a negative optic 
sign, indicating that the optic axis of the rnint'- 
ral is', perpendicular to its dii’c?.ction of elon¬ 
gation. As it is known that the direction of 
elongation in calcite generally coincides with 
its optic axis, a suggestion is offered that thc" 
original material was represented by optically 
positive vaterite (At-CaCO;;) hav.ing its optic 
axis parallel to the direction of elongation, 
which later inverted to caleitc', psciidomDr- 
phous after vaterite, having its optic axis nor¬ 
mal to the direction of elongation. On cU'ter- 
mining the refractive index of the mineral in 
yellow light by the standard immersion method, 
it is found that the w value is I*050, which is 
a little less than that of pure calcite (1*658). 
The low refractive indcix obtained ;ror tli * 
mineral compared to that of calcite has lieen 
suggested to be a diagnostic property of calcah' 
formed at the expense of vaterite.- 

The mineral was ground to a fine powder in 
an agate mortar, washed free of chloride with 
distilled water and dried at 105" rJz 5" C. The 
acid-soluble portion of the mineral was analys¬ 
ed by an adaptation of the method of Shapiro 
and Brannock''^ and the resultsi are i presented 
in Table I. From an estimation of organic 
carbon by the method of Schollenberger, as 
modified by Allison,^ it is observed that the 
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mineral is practically devoid of organic 
matter. 

Table I 


Chemical analysis of coralloidal calcite 


Oxide 

Wt. % 

Numbers of ions on the 
basis of 6 oxygens 

MgO 

0-30 

Mg 

0-030) 

Fe^Oa 

0*13 

Fe+'= 

0-003 [ 2*01 

CaO 

54-00 

Ca 

1-978 ) 

NaoO 

0-41 

C 

1-994 

KoO 

0-25 



CO2 

42-71 



I]3sol, residue 

1-SO 

Analyst: 

C. V. Seshadri 


99-60 




The mineral at the first impresision gave the 
idea that it was grown as a result of biologi¬ 
cal activity. The possibility of these growths 
being of vegetable origin is ruled out from the 
abs^ence of natural or artificial light necessary 
for the formation of (Chlorophyll. The absence 
of organic carbon in the mineral further con- 
arms the view that these growths are only of 
inorganic origin. From the experimental work 
of Faivre*"'> that vaterite, which rapidly inverts 
to calcite, precipitates from a solution of CaCU 
and NaoCO.j at temperatures between 60° and 
35° C, it is suggested that conditions similar to 
that described by Faivre were created in the 
mine for the growth of vaterite, which later 
inverted to calcite of coralloidal structure. With 
the dewatering of the gallery and commence¬ 
ment of mining activities and extension of 
artihcial ventilation facility to portions of the 
mica mine nearby the gallery, conditions 
favourable for the growth of coralloidal calcite 
have ceased to exist. 

Occurrence of coralloidal calcite is not 
known, although a variety of aragonite show¬ 
ing coralloidal structure, ie., fhos-ferri, is known 
to ocicur in association with the iron-ore beds 
of the Styrian mines in Oregon Mountains of 
New Mexico,<> 

The authors’, wish to thank Dr. M. G. Chakra- 
pani Naidu, Professor and Head of the Depart¬ 
ment of Geology, for providing facilities and 
encouragement. One of the authors (C. V. 
Seshadri) expresses his gratitude to the C.S.I.R., 
New Delhi, for financial assistance. 

Dept, of Geology, C. V. Seshadri. 

Sri Venkateswara R. Jagadiswara Rao. 

University, Tirupati, 
and 

Seetharama Mica Mine, K. V. S, Ram. 
Kalichedu, Nellore Dist., 

April 24, 1971, 
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ON THE OCCURRENCE OF 
CALCAREOUS ALGA FROM THE 
KALHEL LIMESTONE. KALHEL, 
CHAMBA DISTRICT, H.P. 

The present note records! the occurrence of a 
calcareous alga in the Kalhel limestone from 
the type locality Kalhel (32° 45' 00" : 
76°ir28"). This note bears some importance 
as it constitutes the firdt find of these organ¬ 
isms in situ in addition to the crinoid oscicles 
recorded by McMahon^ and fossils reported by 
Gupta and Bedi,- and Gupta.*^ 

The Kalhel limestone is of bluish-grey 
colour and rests over the Agglomeratic slates 
and Panjal traps succession of the Chamba 
syncline. McMahon^ assigned this limestone to 
Upper Silurian, whereas Gupta and Bedi^ con¬ 
sidered it to be of Lower to Middle Carboni¬ 
ferous age. Gupta,and Fucihsf and Gupta^ have 
correlated this limestone succession with the 
Zewan Series of Kashmir. 

The sample (containing fossil alga came from 
the limestone band rich in crinoid oscicles. 
Alga is not observed in the hand specimens. 
Under the microscope, however, the cellular 
structure of the alga, is very distinct. The 
framework is made up of thread-like structures 
woven into a net (Fig. 1). The threads are 



FIG. 1. Fossil alga from the Kalhel liruestone, X 80. 


essentially composed of ferruginous material 
Which is now completely altered to limonite, 
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The interspaces between the threads are in¬ 
variably composed of calcite and are rathei 
squarish in shape. On account of the wide¬ 
spread recrystallisation of this limestone, most 
of the algal parts are either partly or com¬ 
pletely obliterated destroying all the essential 
characters needed for identification at the 
generic or specific level. It is, thus, very diffi¬ 
cult to establish specific or generic affinities of 
this alga. On the basis; of the algal network, 
however, it is strongly suspected that the algal 
genus belongs to the family Dasycladacea. 

Centre of Advanced Study V. J. Gxjpta. 

in Geology, P- Oixit. 

Panjab University, 

Chandigarh, March 29, 1971. 
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ON THE DISCOVERY OF MAMMALIAN 
AND REPTILIAN REMAINS FROM THE 
MIDDLE EOCENE ROCKS OF 
S.W. KUTCH, INDIA 

The note reports for the first time the ocicur- 
rence of mammalian and reptilian fossil re¬ 
mains from the Middle Eocene (Leutetian) for¬ 
mation of western India. The mammalian and 
reptilian remains were earlier recorded by the 
author^ as ossiferous zone from Kutch. The 
ossiferous zone forms part of a sequence ex¬ 
posed in the Ratchelo stream seiction about 
2 kilom.eters north of Harudi (23° 30' 20" : 
68° 43' 40") village, S.W. Kutch. The beds! dip 
at a low angle of 3° to 7° towards south-west. 
The following is the biostratigraphic 
sequence: 

Thickness 
in metres 


{NnmmuliU'i aciiius zone 3*0 

1 Reptilian Zone 4*5 

Middle Eocene \ Corbula subexamta zoxxq 1*5 

I Dicot. leaf zone 1*0 

t Unf ossiliferous zone 24»0 

.Unconformity...... 

Lower Eocene Assilina subspinosa zone 8*0 


The unfossiliferous zone lies unconformably 
over the Lower Eocene rocks and is about 
24 m in thickness. It consists of ferruginous!’ 
shales at the base followed by variegated and 
green gypseous iclays. The ferruginous shales 
.show mud cracks, gas pits and concretions, 


The unfosisiliferous zone is overlain by a 
metre thick dicot leaf zone. 11; predominantly 
consists of freshwater red shales with fairly 
large number of well-preserved clicot leaf im¬ 
pressions and few pieces of fossil, wood. 

Corbida mibcxarata zone lies over the clicot. 
leaf zone and is about 1-5 m in thickness. This 
zone consists of light groeii-colourcd clay.s and 
is overlain by a fairly consistent thin band of 
compact chocolate-brown fossiliferous lime¬ 
stone. This limefiltone forms a platform like 
topographical feature. A rich fauna consist¬ 
ing of Corhula subexarata d’Archiac, Mcrvirlv 
(Callisia) yawensis Cotter, Mcrctrix sp., Ostrea 
sp., Anomia sp., Nucidana sp., Unicardiiirn .sp,. 
Gonus sp., Nautilus sp., Lockhartia sp., Cj/tZ/e- 
relloidea barkhauensis Tewari and Tandon. 
Bairdia sp., Paijenborcliella sp., etc., is pre¬ 
sent. Besides these forms, fossil vertebrae, 
broken jaws of mammals belonging' probably to 
order Cetacea along with fish teeth remain.s 
are also found. 

Corbida suhexarata zone is overlain by 4*5 in 
thick reptilian zone, which consists of light- 
grey clays. At the base of clays;, there is about 
30-50 cm thick dark-grey gypseous marl. This 
band is rich in reptilian remains and contains 
highly gypsificd skulls of Crocodilus kutchen-^ 
sis n. sp., Crocodilus (?) sp. A. A number of 
gypsified vertebrae, probably belonging to 
forms mentioned above are found scatttcrccl. A 
single reptilian brain case has also been found. 

Numrtvulites acutus zone lies over reptilian 
zone and is about 3 m thick. It consists of yel¬ 
lowish-green clays and marls. This zone marks 
a sudden change in fauna, whiich may be due 
to the further deepening of the sea. The genus 
Nummidites in Middle Eocene rocks first 
appears in this zone. 

In the areaj under investigation, the short¬ 
lived regression of sea and unconformity 
after the Lower Eocene period is well, mark¬ 
ed by presence of ferruginous shales, which 
might have been deposited under very .shal¬ 
low water (conditions as is evident by mud 
cracks and ferruginous concretions. High fer¬ 
ruginous content indicates a hot and arid 
climate and suich conditions continued up till 
the deposition of variegated clays and green 
gypseous shales, as is supported by the pre¬ 
sence of evaporites. Presence of dicot leaf 
impressions and fossil wood is indicative of 
prevalent freshwater conditions, which is 
signifiicant change. The succeeding phase re¬ 
presents the beginning of Middle Eocene 
transgression (major Kirthar transgression. 
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Na;iap|Ki"), (HU‘ of tht‘ niosl wick'spivatl of all 
'Pi'rtiafy trair^i’rcssiona. 'Thc^ CnrhuUi 
suhL.rii nitii aiul rc‘i)lilian zoiU‘ j)n)l)al)ly 

rcprt'r (.'ut ostiiariiu'-niarini^ c‘(>iulitit)i\s duriiijn' 
tlu'ir clopoail ion. Latt'r, tlu‘ at‘a brcaau' tk,'t*pt‘r 
;ij; i.*; o\-l(lont i)y t}u‘ api)i'aranco of N'lnifunt^ 
aiu.i roin})lal(‘ (li;:api)(‘araiu'r of Iho alH>v<‘ 
fauna aiul llora. 

b'lirUu'r, a.a:H>rdin)’. l.o Naj'.appaa’ iho l)aso of 
Makllt* Moooiit' ly, not. oli‘atiy luarkt'tl ini 
Kiilfii. hut. th<‘ author lia;; ohat'rvoti that in llu*' 
^.{“fiioii uadcu’ stiuly. iho haso of k/IicUlh‘- 
{orcuo i;; tuarkod hy l]n^o:;^;ili^Vrou^: zono, 
(lifo! h'Uf /.oiu*, (Utrhitld r.uU^wariitd 7 . 01 U* and 
i-ojtlilian ‘/.ono. 

'I'hr nuinunalian and r(‘ptilian fo.sMil remains 
ha\'e 1 k‘ou (rared up to (toihathaxl {‘h)': 
()!’• MlPMO"), ai)out 1*1 *5 km N 10“ W of Ilarudi 
aiui Narori (Pdl •-10' : 00''hiV 00") aiiout. lOktn 
N :: W of Harudi. 

'riu* aiithoi* ia indehtcal t(^ Pr<jf. II. C. Misra 
(Head, (h^nlo.j'.y I )epart iiu*ut), for kind .fOiid- 
anee. 'Phanks ar(‘ diU' to Mr. (lirjt'.sli CMiandrn 
and Ur. A.shok Saiuii for sujfe.estion.s. 

(leolop.y Dopt., K. K, Tandon. 

hueknou' Univau’.sity, 

hueknow-7. India. iMarrfi O.'k 1071. 

1. d‘;uith»n, K. K., 7k'<-.ov, Lucknow Univ., lOOG, 

p. o:l 

t!. Naeappa, Y., , lOnO, 5, 100. 


EFFECT OF KEPUGNATORIAL GLAND 
SECRETION ON THE OXYGEN 
CONSUMICTION IN THE MILLIPEDE, 
POLYDKSMUS 

Ihiaa.^A'roiUAL pjaiul .seendion in milliped(‘S 
;rr\'e:' an eiminieal delVtita* a/p'iin;:t predalor;:, 
Tlir idionucal nature t>f llii;: aerrelioti in (lil- 
Icjcnt ltd Hi pede,*'. variej; widely. It. has already 
lu i n noted that l^nhjdryninc; virnuiicuskd 
ouTele:. hy<ircK‘yanie aeitl whik* ranaUiiiuliidcs^ 
Hill:; yrrnifKy" r.eertde;; hydrospm eyanidx'. 

In till* pn*:fnt ?;tudy, two speeies of milli¬ 
pede, of tht‘ I'.eUUM P(f! w<*re list'd and 
if ly inttU-e-eUnp: to noli* that the secretion /'iviwi 
n|f hy their rt'pu.e.natorial .r.laiuls is <‘xtr<'uudy 
poironoina Whim a few miliiiiedes art* a.f.’ii.ah'd 
in a Hind listhtly closed liotflta llu' poi.sonons 
;eci‘elion pirodiUH'd hy du* repup,natorial planils 
kill; all of them in OO-tlf) min. When a few 
;jtecii.s of inseets vvi'i’t' put, in llu* saint' chani- 
her with P. (jradlls\ ihr idTect of the poison 
wa.s found to be variabU* a.s shown in Table I. 
Sindlar rt'.s|)on.se wa.s also oliserved with iht‘ 
otlu'r Palydcymns .sj). (unidentitiecl). 


Table I 

'fiino taken to Recovery 
Species of insects knock down time 

(in secs.) (in secs.) 

1. Miiscit domcstica .. 25 Died 

2. Cnlcx pifdefts .. 03 ,, 

3. Apis mcliiftra .. 73 2400 

Pressure-sensitive manometers as described 
by Tea Ip but slightly modilied, were used for 
(.he measurement of oxygen consumption at 
30 ' C. Soon after poisoning, it was observed 
lhal. the rates t)f oxygen consumption, decreased 
by oOPf. and 44^;;|) of the normal rates in Pohy- 
(/e.sim/s cirac.iliit and Polydcsnmiii sp. respective¬ 
ly as shown in .Fig. 1. This response in these 



I. 'fh". of oxygc \ consumption of (A) 

/\i/yde.\/////s sp. a,nd (Ip Poi!ydt'','t/{/ts p^dcilis (only males 
ii.std) at 30'(I Dotted linc.s denote noriiinl rate and un- 
liroknn line, ihc rate, after poisoning, 
millipt'tk'.s possibly explains that the repugna- 
torial gland secretion might be a respiratory 
poison (.hydrogt'M cyanide) as in Polydcmmis 
riryiiiU'iish and Psciul()polydci^iiiUii scrraUis. 
'I’Ik' clu'inical nature of the secretion is, under 
inv('.s(,igalion. 

W(' wi.sh lo thank Dr. IVJ. A. Thangaraj, 
rh’incipal, Anu'rican College, TVfadurai, for his 
I'neouragi'nu'nli and financial assistance. 

])<'!>(.. of Zoology, S. I-C. Dwakakanatu. 

Ainc'riean C.kiHege, O. G. W. Bfjuun, 

lVIadurai-2, Tamil Nadu, A. K. P. Thilaoar. 

S. India, April 15, 1971. 
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A SPECIMEN OF CALLICHROUS 
MACROPHTHALMUS (BLYTH) WITH A 
FORKED RIGHT BARBEL. 

Teratological variations of different types in 
fishes have been recorded by various workers' 
(Hora, 1921 ; Kapoor and Sarkar, 1955 ; Sarkar 
and Kapoor, 1956 ; Sarkar and Kaushik, 1958 ; 
Tilak, 1961 ; Datta Gupta and Tilak, 1962; 
Tandon, 1964). But the presence of a forked 
barbel in nature is unknown in the literature. 

The present specimen of C. macrophthalmus 
caught on November 10, 1969, from P'atran 
(District Patiala, Punjab) is a spent recover¬ 
ing female, measuring 24-7 cm in total length, 
and weighing 103-200 g (formalin preserved). 
The fork of the barbel starts 3*1 >cm from its 
origin (Fig. 1). The abnormality appears to 



fig. 1 


be the result of some accidental injury. Expe¬ 
rimental regeneration of barbels in Hetero^ 
pneustes fossilis has not produced any forking 
of the barbels in the laboratory. 

This abnormal specimen has been deposited 
in the Museum of the Department of Zoology, 
P.U., Chandigarh. 

Dept, of Zoology, K. K. Tandon. 

Panjab University, K. Sharma. 

Chandigarh, India, 

May 4, 1971. 
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STUDY ON THE RELATIONSHIP 
BETWEEN BRANCHING AND 
FLOWERING PATTERN IN 
CULTIVATED VARIETIES OF 
GROUNDNUT (ARACmS HrPOGAEA 
LINN.) 

Ini order to study the general pattern of flower¬ 
ing in cultivated varieties of groundnut 
(Arachis hypogaea Linn.), a wide spectrum of 
germplasm, consisting of 225 lines—includiiiij 
both Icfcals as well as exotics, were gFOwn at 
the Regional Rescarcli Station of the ^ Indian 
Agricultural Res^carch Institute, Hyderabad, 
during the monsoon periods of 1968 and 1969. 
Of tihese, 45 were Valencia, 61 Spanish, 47 Vir¬ 
ginia bunch, semi-bunch and semi-spread ing 
and the remaining 72 spreading types. 

The varieties; were sown in single row plolis 
of 10 meters length, replicated three times and 
randomised within. The crop was raised under 
rainfed conditions. A total of 20 kg of nitro¬ 
gen (ammonium sulphate), 60 kg of PoO;, 
(superphosphate) and 30 kg of K^,0 (muriate 
of potash) per hectare was applied as a basal 
dose at the time of sowing. Distance between 
rows and between plants and other cul¬ 
tural and agronomic practices were practically 
the same as locally recommended for a suc¬ 
cessful crop of groundnut. Daily records of 
flowers were made throughout the growing 
period from single plants selected at random 
in all the three rcpliicationsl and the average 
number of flowers produced per week per 
plant were calculated. 



Fig. 1. 

Flowering pattern was consistent between 
the two years among the varieties studied. 
Though individual variations were found bet¬ 
ween varieties, in general, it appeared from 
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Ihest' (Itita the cultivated varieties of 

oroiiiuiuul can be disliuKuished into two cha- 
rav-’lcrist ic main .L^roups, based on their llower- 
init i)attern and branching arrangenicat of the 
main siinnt. 

The .‘'.epiu'ntially In'anched types consisting 
of Valencia and Spanish groups practically 
showed no dilTcrences in thc'ir Ilowering, and 
they uaaay tlu'reroiv, trc*alc'(l as a single group 
throughout tliis.' study. These Ilowered early in 
,about I-IM tlays Troni the tialt' of sowing and 
lediiliited :i .'Ualdvoi inci'ease in their (lowering, 
])r()(liu'ing. the inasinuun number ot (lowers .in 
Mie lil'th \vi'(‘k itself, suhstapicnt to which thei'e 
was u gradual reduction, 'fhe alternately 
).)ra!U‘iied types wliich incliiKk* Virginia and 
sprt'ading', tlo\verc‘d late* in about 28-31 days 
and tliey showed a gradual incremst' in the; 
iHiinher t)f llowc'Cs i)roduct'd, with the maxi- 
iiuiin o})served at about tlu‘ ninth week fi'om 
lhc‘ date of sowing,, aftcu' which theme was a 
gemu’al ri'diiicl ion. Klow('i'int.i' in alternately- 
l,)r,'iuchi‘(t group extended ovi'r a longc'r period 
tiian in j-tsnumlially-hranched varu'ties by 
ahoul la da.\: . In lids re'Sjieet, tlU' nuinhtu’ of 
llowe'rs produced in spresuliiig varieties is 
grrater than in Virgiiua type's. I|, wa.s interest¬ 
ing. lo note* that the' .'■.e'ciuentially-braiiiched 
l.ype:: prodiiee'd eousick'rably lesse'i* {lowers than, 
the aih'rnaUdy-hrniK’he'd forms. None (.>f the 
varie'lie's stuelie*ei we're found to be' inUmme'- 
diate' in the*ir llowe'ring patte'rn beTween the'' 
t\V(j g.roup.s of alte'rnate'ly- and .se‘(|Uentially- 
hraiiclu'd type'.*;. 'Phis prejviele's furilu'r sui)pt>rt 
to ihi' clas.silieaiion r(‘ce>inmendt'd by 
Sarma c/ ed. that the' iCulUvalccl varie'tit's of 
groundnut should l)e' mainly divide'd on the 
ha;]:: of the-ir branching patle*rn, and not 
accord in,!', to Ihe'ir gg’emdli liahit, and that vir- 
.ginia-buncii, se'ini-hunch and st'nii-s'proading 
type's should he* grou{)e‘d togc'ther with the 
spreading varietie's {‘or breeding and other i’>ur- 
pusrs of coin})ari.son. 

Tiiougfi {lowu'ring pattc'rn in mUivated 
varieties of groundnut was e'xtensivedy studieml 
l).v Mi Vlohanimed vl al.:- Shibuyag' Gregory,’* 
houtlil,*' Sndth,*' Se'shadri” and VarLsai Moha- 
inuei.'' in which differe'nt pattc'rns of (lowering 
Were re'cognist'd, the' prt'.st'iit study siiggc*sts ’for 
Ihe rirs.f time' tliat the variations in flowering 
patte'rn are* dependent on the branching 
arrangc'nu'nt of the' stem in the cultivated 
groundnut. 

The authors are thankrul to Dr. M. S. Swami- 
nathan, Director, Indian Agricultural Kesiearch 


Institute, New Delhi, for suggesting the prob- 
le'm on the classification of cultivated varie¬ 
ties of groundnut and keen interest through¬ 
out the course of the work. 

Atomic .Energy Lab., V. S. Sarma. 

Genetics Division, R. Viziakumar. 

Indian Agric. Res. Institute, 

New Delhi-12, April 15, 1971. 
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EFFECT OF SEED INOCULATION 
WITH PSEUDOMONAS SP. ON 
PHOSPHATE UPTAKE AND YIELD OF 
MAIZE 

Skui) iiKJcuIation with P^cudomoiias sp. has 
lu'i'ii found to iuicreaM' the yield of various 
crops.' •' Signiiicant increases in phosphate 
uplalve and ci’op yields due to inoculation with 
BaciUitii nicgatcrmiri var. phot^-phaticum have 
bc'cn reported.’ The present note reports; the 
cdfect of seed inoculation with Pseudomonas sp. 
on ))hosphale uj)(,ake and yield of maize. 

A ])o1 culture expc'rimt'nl was carried out 
wu'th mai/c treated, with hydroxy-apatite tag¬ 
ged with P'*“, as an insloluble phosphate source 
al. IIk' rate of 80 kg PoO-/hectare. Alluvial 
'.sandy loam soil: from Delhi of pH of 8-0 and 
35 kg P.jO.yhectare available phosphorus was 
used in this expeiiment. Tagged hydroxyapatete 
was j:)r('))arcd by adding radioaictivc phosphoric 
acid to li)% solution of dipotassium hydrogen 
phosipliate Ibllowing the procedure described by 
Si)c'rbt‘r.'"' Basal dose of 100 kg N/hectare and 
40 kg K./)/hectare in the form of ammonium 
sulphate” and. muriate of potash was applied. 
Seeds were inoculated with Pseudomonas^ sp. 
(27 B), a good rock phosphate solubilizer,« and 
nacillus polymyxc (H5) and sown. 

The \cr()p was harvested after eight weeks. 
Phosiphate content of the plants was estimated 
by vanadomolybdate method^ Radio Phos¬ 
phorus in the digested plant material was 
determined as described b.y Mackenzie and 
Dean.'"^ GM counter with binary scaler was 
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used for recording the data. From the radio¬ 
assay data the uptake of fertilizer and soil 
phosphorus was calculated. 

The total dry yield, total phosphate uptake 
and uptake from added phosphate source and 
soil phosphorus are given in 'Table I. 

Table I 

Uptake of phosphorfus from soil and added 
insoluble hydroxyapatite 
(Average of three replications) 


Treatments 


Dry 

matter 

yield/ 

pot 

(g) 


Total 

phos¬ 

phate 

uptake 

mg 

P/pot 


Uptake of phosphorus 


Hydroxy* Soil 
apatite (mg) 

(ms) 


Uninoculated 

15-30 

31-62 

6.87 

24-75 

Pseudomonas sp. 
(27 B) 

28-70 

65-12 

11*71 

53-41 

Bacilhts polyviyxa 

(H5) 

C.D. at5% 

17-37 

36-94 

8*44 

28-50 

6-95 

20-46 

N.S. 

14-28 


N.S.—Not significant. 

Statistical analysis of the data revealed sig¬ 
nificant increase in dry matter yield and phos¬ 
phate uptake by the plants due to seed inocu¬ 
lation with Pseudomonas sp. but not with 
B. polymyxa. Inoculation with Pseudomonas' 
sp. resulted in significant increase in uptake of 
soil phosphorus but this was not so with 
B. polymyxa. However, the amounts of 
hydroxyapatite phosphorus solubilized by the 
cultures did not differ significantly from that 
of uninoculated control 
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COMPARATIVE STUDIES ON THE 
EFFECTS OF BOSEIMYCIN AND 
STREPTOMYCIN IN BACILLUS 
SUBTILIS 

Boseimycin"*’- is a basic water-soluble, broad 
sjpeictrum antibiotic. Preliminary studies' on 
the biochemical changes induced by boseimycin 
were carried out with a sensitive strain of 
Bacillus subtilis. A comparison of sUch changes 
with those of streptiomycin is reported here. 

Medium of the following composition, 
was used in all experiments : glu¬ 

cose, 10 g ; glutamic acid, 5 g ; KHoPO.j, 
1 • 76 g ; MgSO^.7 H.>0, 0 • 02 g ; KCl, 5 g ; 

MnS04.4 H.O, Q-Ol g ; FeSQ.^.? HoO, 0-01 g ; 
water, 1,000 ml. The pH of the medium was 
adjusted to 7-1. Metabolic studies were per¬ 
formed by comparing the rates of utilization 
of various substrates. 250 ml Erlenmeyer flasks 
containing 80 ml of the medium were inocu¬ 
lated with 0-5 ml freshly-grown (24 hr-old) 
Bacillus subtilis culture and incubated at 37° C 
under stationary condition. Antibiotic siolu- 
tions were added at subminimal inhibitory con¬ 
centrations at zero time. Cells were separated 
from tile broth by centrifugation, then washed 
twice with distilled water and finally dried 
overnight at 60° C and the dry weight of the 
cells wasi determined. The culture filtrates 
were preserved below 4° C for analyses. Esti¬ 
mation of glucose was done according to the 
method of Folin and Wu,‘» lactic acid by the 
method of Barker and Summerson,'' phosphate 
by that of Hertha and Ephriam,^> and nitrogen 
by nesislerisation. Readings were taken in a 
Klett Summerson photoelectric colorimeter. 
Quantitative estimation of nitrogen and phos¬ 
phorus were carried out on aliquots previously 
digested with sulphuric acid. The resultsi of 
analyses are summarized in Tables I and IL 

In the above growth medium, under station¬ 
ary condition, it was observed that a maxi¬ 
mum growth in control culture reached after 
93 hours and subsequent loss of weight is 
accounted for lytic action of the cells, whereas 
in both boseimycin- and streptomycin-treated 
cultures growth, continued even after 93 
hours. The growth rate in the antibiotic- 
treated culture was low and this slower 
growth rate is comparable to the rate of uti¬ 
lization of different substrates in the medium. 
The medium maintained a steady lower pH 
value in the treated, cultures all through the 
growth period. In ^control experiment, maxi¬ 
mum lactic acid production reached during 


